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R-1.0 HUMAN HEALTH RISK ASSESSMENT METHODOLOGY. This Human Health Risk 
Assessment (HHRA) is conducted in accordance with the USEPA's Risk Assessment 
Guidance for Superfund, Volume 1 ,  Human R e a l r b  Evaluation Manual (Part A) (USEPA, 
1989a), Guidance for Data Useability in Risk Assessment (Part A), Final (USEPA, 
L992a), Region IV Risk Assessment Guidance (USEPA, 1991a) and will consider 
Florida Department of Environmental Protection (FDEP) guidance, particularly, 
Cleanup Goals for the Military Sites in Florida (FDEP,, 1994a) and numerous other 
USEPA guidance documents and direcrives( USEPA, 1986, 1989b, 1 9 9 1 ~ ~  1991b, 1992b, 
1992c, 1992d, 1992e). The HHRA is conducted to determine if contamination at PSCs 
26 and 27 (known collectively as Operable Unit Number 1 or OU 1) pose potential 
health risks of concern to individuals under current and/or foreseeable future 
site conditions in the absence of remediation and under conditions which would 
exist when the presumptive remedy described elsewhere in the RI report is applied 
to this operable uniz. The HHRA consists of five components: data evaluation, 
identification of chemicals of potential concern (CPCs), exposure assessment, 
toxicity assessment, and risk characterization (including uncertainty analysis) 
(USEPA, 1989a). Collectively, these components are used to identify site-related 
contaminants and estimate the potential magnitude of exposure and the risks 
resulting from the estimated exposure conditions. An overview of the technical 
approach to be used in the Naval Air Station (NAS) Jacksonville OU 1 HHRA is 
presented here. 

Location and Organization 

NAS Jacksonville, the base, is located in southern Duval County approximately 9 
miles south of downtown Jacksonville. The site occupies approximately 3,800 acres 
on the west bank of the St. Johns River upstream from downtown Jacksonville. The 

I) operating portion of the base lies between U.S. Highway 17 and the St. Johns 
River; however, the base also occupies 515 acres (included in the 3,800 acres) 
west of U..S. Highway 17, adjacenc co the Ortega River. 

The primary mission of the base is to provide a work place, service, and 
managerial support Eorthe operation andmaintenance ofnavalweapons and aircraft 
to activities and units of the operating forces as designated by the Chief of 
Naval Operations. The Base has five major tenants: the Naval Aviation Depot 
(NADEP) (formerly the Naval Air Rework Facility [NARF]), the Naval Hospital, the 
Naval Regional Supply Center, Patrol Wing Eleven, and Helicopter Antisubmarine 
Wing One. 

Within OU 1, the two potential sources of contamination (PSCs) to be evaluated 
in this HHRA are PSC 26, the Old Main Registered Disposal Area (a former landfill) 
and PSC 27, the Former Transformer Storage Area. As shown on Figure 1-1, these 
PSCs are located in the southern portion of NAS Jacksonville. 

As shown on Figure 1-3, PSC 26 and PSC 27 are bordered to the north by Childs 
Street and the base golf course, to the easK by base housing, to the south by 
Gannet Road and an undeveloped wooded area, and to the west by the Restricted 
Weapons Storage Area. The St. Johns River is located east of the base housing 
area and south of the undeveloped wooded area directly south of PSCs'26 and 27. 

The PSCs are currently fenced (with the exception of a small portion of PSC 26 
northeast of Childs Street) , with access by nonmilitary personnel minimal. There a are currently no ongoing activities at either of the PSCs. An interim remedial 
measure, the installation of a perimeter drainage ditch system for OU 1 (with 
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provisions for removal of petroleum hydrocarbons) was implemented in 1983. 
Surface water from this ditch system and groundwater discharge to a series of un- 
named ditches which drain to the south and eventually enter the St Johns River 
approximately 2,000 feet south of PSC 2 7 .  Brief descriptions of the two PSCs are 
presented below. 

PSC No. 26-Old Main Re~istered Disposal Area. The Navy used this area for the 
disposal of a variety of wastes, including spent solvents and spent oils. Before 
1940, the U. S . Army controlled and utilized the PSC for disposal of debris. From 
1940 to 1968, the Navy operated the PSC as a disposal area for solid waste, 
demolition and construction debris, and spent solvent and spent oil. The Navy 
burned these wastes at the edge of trenches and pits, with the remains bulldozed 
into the trenches and pits and covered. Air pollution control requirements halted 
burning, and the solid wastes were then hauled offsite by a contractor. However, 
the Navy continued to dump spent solvents and oil into the pits. The Navy 
officially closed the PSC on January 15, 1979. 

The Navy also used a portion of the disposal area for the disposal of low level 
radioactive wastes during World War 11 and until 1955. Instruments with radium 
dials were probably disposed of at: PSC No. 26. Although the Navy did not consider 
the radiation levels measured at the time of disposal significant, the area was 
decontaminated. A contractor for the Navy excavated and placed dirt in approxi- 
mately 500 steel drums for disposal at an approved facility in Barnwell, South 
Carolina. 

The majority of PSC 26 is currently fenced to prevent access and is surrounded 
by a drainage ditch system. However, the portion of PSC 26 which is northeast 
of Childs Street is not fenced and is generally accessible. 

PSC No. 27-Former Transformer Storage Area. The Navy used this area, approxi- 
mately 100 feet by 100 feet, for the outdoor storage of transformers containing 
PCBs. The transformers were vandalized in 1978, resulting in the spillage of 
transformer fluids on the ground. The Navy removed the transformers, and the PCB- 
contaminated soil was removed and applied to the surface of PSC 2 6 .  

PSC 27 is currently fenced to prevent access. 

R-1.1 Data Evaluation The data evaluation involves numerous activities, including 
sort data by medium; evaluate analytical methods: evalua~e quantitation limits; 
evaluate quality of data with respect to qualifiers and codes; evaluate 
tentatively identified compounds (TICS); compare potential site-related 
contamination with background; develop data set for use in risk assessment; and 
identify CPCs. After a brief summary of the sampling and analysis activities 
conducted to date is presented, a description of each of these activities is 
provided below. 

Available Data. There are at least chree distinct analytical data sets for 
traditional chemical parameters and there is also a radiological data set. The 
traditional chemical parameters are characterized in three data sets: the 
Geraghty & Miller data set, the Round 1 data set, and the Round 2 data set. A 
through discussion of all data collection activities and a presentation of the 
analytical data is provided in the RI report and its appendices. 

A sampling and analysis matrix is presented in Table R-1-1. 
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Table R-1-1 
Summary Matrix for Sampling and Analysis - OU1 

RI/FS, Remedial Investigation and Feasibility Study, Operable Unit 1 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Analytical or Validation Geraghty & Miller Round 1 Round 2 
Parameter Data Data Set Data Set 

Surface Soil 

v o c s  X X X 

s v o c s  X X X 

lnorganics X X X 

PCBs X X, X 

Radiological 

TPH 

Subsurface Soil 

v o c s  
-- - -- - - 

s v o c s  x X 

inorganics 1 X X 

PCBs x X 
I I I 

Radiological X X 

TPH X 

Groundwater 

v o c s  X 

s v o c s  X 

lnorganics X 

PCBs X 

TPH X 
I 

Surface Water I I I 

s v o c s  X 
I I I 

Inorganics ( X .  

PCBs 1 I I X 

Radiological X 

TPH 

- 
R-I -3 



Table R-1-1 (Continued) 
Summary Matrix for Sampling and Analysis - OU1 

RI/FS, Remedial Investigation and Feasibility Study, Operable Unit 1 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Analytical or Validation Geraghty & Miller Round 1 Round 2 

Data Data Set Data Set Parameter 

Sediment 

v o c s  X 

s v o c s  X 

lnorganics X 

PCBs X 

Radiological X 

TPH X 

Air 

v o c s  X 

svocs X 

Inorganics X 

PCBs X 

Radiological 
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R-1.1. b Evaluate the Analytical Methods A detailed discussion of the 
analytical methods employed in developing analytical environmental data is 
presented in the RI reporr. The data used in this risk assessment will be the 
result of analyses conducted under the Contract Laboratory Program (CLP) with 
documented QA/QC procedures. The analytical data will be further evaluated for 
useability in the quantitarive risk assessment by evaluating quantitation Ilrnits, 
evaluating qualified and coded data, comparing concentrations detected in samples 
to concentrations detected in blanks, and by evaluating tentatively identified 
compounds (TICS). 

R-1.1.2 Evaluate Quantitation Limits. Sample Quantitation Limits (SQLs) are 
compared to Federal and State risk-based concentrations (RBCs) and for both soil 
and groundwater andmaximum contaminant: levels (MCLS~ for groundwater potentially 
used for drinking water. 

Analyte-specific SQLs which are above RBCs or MCLs are identified so that 
uncertainties in risk estimates for those analytes can be discussed. 

The notable situations where the highest reported SQLs exceed an RBC or MCL in 
groundwater are antimony (SQL = 0.06 mg/R, MCL = 0.006 m g / R ) ,  beryllium (SQL = 

0.005 mg/R, MCL = 0.004 mg/R) , cobalt (SQL = 0.05 mg/R, RBC = 0.001 mg/R) , and 
vanadium (SQL = 0.05 mg/R, REX = 0.026 mg/R). 

There are SQLs for several VOCs which are substantially higher than the soil 
cleanup goals based on leachability that have been communicated by the FDEP (FDEP, 
1994a). Benzene, brornodichlorornethane. methylene chloride, perchloroethene, and 
trichloroethene are the compounds for which SQLs are higher than the leaching- 
based soil cleanup goals. The sampling and analysis was conducted prior to the 
cornrnunicat~on of these cleanup goals by che EDEP. 

Overall, SQLs are adequate to insure that concentrations of concern from a risk 
or regulatory perspective could be detected and quantified. 

R - f  ,.l.3 Evaluate Qualified and Coded Data Both the laboratory and data 
validators may assign qualifiers to analytical results. The qualifiers assigned 
by the data validators supersede the laboratory qualifiers. The results of the 
data validation will be discussed in the RI report; the validated data, with 
qualifiers, are presented in appendices to that report. All positive detections 
(whether they are unqualified or qualified with a "J") have been considered 
detected concentrations for the risk assessment. All nondetects (qualified with 
a "U" qualifier) will be retained in the risk assessment data set as samples 
without positive detections. If all sample results for a given analyte in a given 
medium are nondetects, that analyte will not be retained as a detected analyte 
for the purposes of the risk assessment. Any sample results with an "R" 
validation qualifier will be eliminated from the risk assessment data set because 
quality control indicates that the result is unusable. 

R-1.1.4 Compare Concentrations Detected in Samples to Concentrations Detected 

a in Blanks Sample concentrations have been compared to the concentrations in 
associated blanks in order to distinguish artifac~s from actual presence of 
analytes in environmental samples. The comparisons will be conducted as part of 
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the data validation process which has been previously discussed in this RI report. 
Those sample results considered artifacts will be identified in the RI reporz. 

R-1.1.5 Evaluate Tentatively Identified Compounds (TICS) Tentatively 
identified compounds or TICs (both identity and concentration are uncertain) are 
reviewed. Tf the number of TICs is small relative to the TAL and TCL chemicals 
and there is no historical information to suggest the TICs should be present, the 
TICs will not be quantitatively evaluated. If the number of TICs is large 
relative .KO the TAL and TCL chemicals, the TICs will be included in the 
quantitative evaluation, and the uncertainty in the identity and concentrations 
of these analytes will be fully discussed in the uncertainty analysis. 

R-1.1.6 Develop Data Set For Use In Risk Assessment Data management concludes 
with the summarization of data and statistics generation for each data set. 
Summary tables provide the chemical name, the frequency of detection, the mfnimum 
and maximum detected concentrations, the units associated with the results, the 
minimum and maximum quantitation limits, and the average of the detected 
concentrations. These tables are produced for each medium at each PSC. 
The data sets used in the risk assessment are identified in Appendix R - 2  and in 
the CPC Selection Tables in subsection 6 . 2 . 2 .  

R-1.2 Approach for Identification of Contaminants of Potential Concern 
Contaminanrs for which data of sufficient quality are available for use in the 
risk assessment and that are present at concentrations greater than those measured 
at background locations are the starting point for the development of the list 
of CPCs. The final list of CPCs is generally a subset of all compounds detected 
in the various media and are selected based on concentration and frequency of 
detection; physical, chemical, and toxicological characteristics; and comparison 
of detected values to background, associated blanks, and risk-based values. 

In selecting CPCs for human health (HHCPCs), USEPA criteria will be used (USEPA, 
1989a). HHCPCs at each PSC will include chemicals that are positively identified 
in at leasr one sample. For each medium at each PSC, the following criteria will 
be employed to exclude detected analytes from the list of HHCPCs. Each criterion 
by itself is justification for excluding the analyte: 

A. The maximum reported site concentration is less than 2 times the 
reported average background concentration (inorganics only) 
calculated from background sampling location data (USEPA, 1991a, 
1993a). Details of this approach are presented in section R-1.2.1. 

B The maximum reported concentsration in a given medium is less than the 
corresponding risk-based screening concentration(s) and applicable 
ARARs. Risk-based screening concentrations are obtained from USEPA 
and State of Florida regulations and guidance documents. In 
situations where multiple screening values are available, a chemical 
is excluded only if its maximum concentration is less than all of the 
corresponding screening values. Sections R-R-1.2.2 and R-1.2.4 and 
Appendix R-3 provide additional detail concerning risk-based 
screening, regulatory guidance values, and U s  which are used in 
CPG selection. 
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The average concentration of an essential nutrient (sodium, 
potassium, magnesium, iron, and calcium) in a medium is below a toxic 
level and consistent with or only slightly above the background 
concentration for that essential nutrient. The HHCPC selecrion 
process for essential nutrients is further described in section R- 
1.2.3 and Appendix R-4. 

The concentrations are within 5 times or 10 times the concentrations 
in associated blanks (USEPA 1989a, USEPA 1992a). This evaluation is 
conducted as part of the data validation process (which is described 
in the RI report) . 

Having a frequency of detecrion (number of samples in which the 
analyte is detected divided by the number of samples analyzed for 
that analyte) of less than 5 percent when there are a minimum of 20 
samples (USEPA, 1989a) and the analyte is not a CPC in another 
medium. 

Medium-specific HHCPCs are identified for each medium at OU 1. Chemicals not 
identified as HHCPCs are clearly identified and the justification for their 
exclusion noted. Transformation products or Darent compounds of HHCPCs are not 
deleted from the HHCPC list. 

R-1.2.1 Background Data.. The baseline risk assessments being conducted at 
NAS Jacksonville OU 1 use a background screening as part of the W C P C  selection 
per USEPA Region IV guidance (USERA, 1991a). This guidance states that HHCPCs 

.) would include "inorganics which are detected at concentrations significantly above 
background samples (The criteria for determining significance should generally 
be 2 times, the background concentration) . " This statement applies to all media. 
The screening criterion has been further defined as a comparison of the maximum 
detected PSC concentration to two times the arithmetic mean of the background 
location samples (USEPA, 1993a). 

The comparison is conducted as follows. Maximum detected PSC concentrations are 
compared to two times the background mean concentration for inorganics . Organic 
analytes are not considered in the background evaluation. If the maximum PSC 
concentration is below two times the arithmetic mean of the background location 
samples, the analyte is considered to be consistent with background location 
concentrations. This approach is conservative in that it is likely to identify 
certain analytes as being inconsistenrwith background (including them as HHCPCs) 
even though the distribution of concentrations onsite is very similar to that of 
the background data set. The documentation of the background data sets, including 
sample lists and statistics, appears in Appendix R-5. 

R-1.2.2 Risk-based Screening. Tables of medium-specif ic risk-based concentra- 
tions as well as standards and guidelines havebeenidentLfied for each analytical 
parameter and are presented in Appendix R-3. The USEPA Region 111 COC Screening 
Table (USEPA, 1944a) residential soil risk-based concentrations ( R B C s )  and FDEP 
Soil Cleanup Goals for Military Sites in Florida are used at NAS Jacksonville OU 
1 for surface soil EO screen HHCPCs. Surface water is screened using USEPA 
Region I11 tapwater RBCs from the March 18, 1994, COC Screening Table, (USEPA, 
1994b) Federal and State MCLs, and Florida water quality standards (Florida 
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Legislature, 1992a, 1995a) where appropriate. Sediment will be screened usFng 
the USEPA Region 111 COG Screening Table (March 18, 1994) for residential surface 
soil and Florida sediment criteria where appropriate for human health risk 
screening. Groundwater will be screened via Region I11 RBCs from the same COC 
Screening Table, and Federal and Srate MCLs (Florida Legislature, 1994a) and FDEP 
groundwater standards (FloridaLegislature, 1994b) andgroundwater guidancevalues 
(which include primary and secondary standards) (FDEP, 1994b). 

For a given medium, the maximum reported concentration at each PSC will be 
compared to the corresponding screening value. If the maximum reported 
concentration is greater than the screening concentration, the contaminant will 
be selected as an HHCPC. However, if the maximum reported concentration is less 
than the risk-based concentration, the analyte will noz; be selected as.an HHCPC 
unless i r  is a parent compound or transforma~ion product of another CPC. A risk- 
based screening is not conducted for subsurface soils for direct contact exposures 
because no published screening values are available. FDEP leaching-based soil 
cleanup goals are used in HHCPC selection for subsurface soils for chemicals which 
have also been detected in groundwater at OU 1. 

No RBC is available for lead in soil. Based on USEPA recommendation, a target 
level for cleanup at Superfund sites for lead of 400 mg/kg is used as the RBC for 
lead in soil (USEPA, 1994c). The risk-based screening does not address potential 
leaching of analytes from soil to groundwater. 

For groundwater and surface water, tap water RBCs are used. No RBC is available 
for lead ingroundwater; therefore, the treatment technology action level for lead 
in drinking water of 15 pg/R is used (USEPA, 1994b). 

m. When collected, TPH data in soil as well as sediment are compared to the 
available Florida guidance value of 50 rng/kg. The Florida guidance value is 
defined in the FAG under criteria for clean soil that has been thermally treated 
after contamination with petroleum (Florida Legislature, 199213). This criterion 
may not be directly applicable to soil and sediment at all sites, but may provide 
some regulatory perspective. 

R-1.2.3 Essential Nutrients. In the HHE?A, analytes that are considered 
essential nutrients include sodium, potassium, magnesium, iron,-and calcium. If 
an essential nutrient is present at a concentration (arithmetic mean) that is 
below a toxic level (as defined in Table R-1-2) and consistent with or only 
slightly above the background concentration (twice the referencemean) the analyte 
is eliminated as an HHCPC for the HHRA. The derivation of the essential nutrient 
screening values is presented in Appendix R-4. This approach is consistent with 
general USEPA guidance on essential nutrients (USEPA, 1989a). 

The Risk Assessment Guidance for Superfund (RAGS), Volume I, Part A, regarding 
the evaluation of essential nutrients (calcium, iron, magnesium, potassium, and 
sodium) in a public health or ecological risk assessment, states that essential 
nutrients need not be quantitatively evaluated if they are 1) present at low 
concentrations (only slightly above background) and 2) toxic only at doses much 
higher than those which might be related to exposure at the site (USEPA, 1989a). 
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Table R-1-2 
Essential Nutrient Screening Concentrations for Surface Soil and Groundwater 

RI/FS, Remedial Investigation and Feasibility Study, Operable Unit 1 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Essential Nutrient Surface Soil Screening Concentration (mgjkg) Groundwater Screening Concentration kg!P) 

Calcium 1,000,000 ' 1,055,398 

Iron 47,824 13,267 

Magnesium 460,468 118,807 

Potassrum 1.000.000 ' 297,016 

Sodium 1,000.000 ' 396,022 

' Actual calculated screening concentration is greater than 1,000,000 mg/kg Fable R-3.5), indicating that this essential nutrient 
would not be present at toxic levels in surface soil. 

In this report, "only slightly above background" is interpreted to mean that the 
arithmetic mean of the site concentrations is less than two times the arithmetic 
mean of the detected background concentrations. Essential nutrients that are 
detected at concentrations that are consistent with background or at concentra- 
tions considered esseneially "nontoxic" are considered to be contaminants that 
would not cause a public health concern and, therefore, are not: further evaluated 
in the risk assessment. 

'Screening concentrations for surface soil and groundwater represent conservative 

a screening concentrations for other media. These surface soil and groundwater 
screening concentratlons are used to screen sediment and surface water, 
respectively. 

R-1.2.4 Regulatory Guidance. Regulatory guidance available for the NAS 
Jacksonville OU 1 RI and HHRA includes the Federal drinking water standards which 
are called maximum contaminant levels (MCLs) (USEPA, 1994b), Florida primary and 
secondary standards applied to groundwater (Florida Legislature, 1994a; 1994b), 
and Florida "free froms." Based on the water quality standards for the State of 
Florida (FDEP, 1994b) under Section 62-3  -402, groundwater must be "free from" 
domestic, industrial, agricultural or other manmade nonthermal components in 
concentrations that could cause harm to human health, especially cancer (62- 
3.402(b)). The State of Florida recognizes Florida primary standards ( 6 2 -  
3.402(b)) to be the best guidance available for determining safe drinking water 
concentrations of contaminants; however, other FDEP guidance is considered. 

There is also the FDEP memorandum, Cleanup Goals for Military Sites in Florida, 
July 5, 1995 (FDEP, 1994a). This memorandum contains a listing of "selected Soil 
Clean-up Goals" for "residents, trespassers, general worker, SAS Agric. worker 
and FT Agric. worker" for surface soil as well as a soil cleanup goal based on 
leachability. This guidance will be used, based on communications with the FDEP, 
for screening in CPC selection. 

No analyte is eliminated from the HHCPCs list without some justification if the 
maximum concentration exceeds an enforceable regulatory standard (Federal MCLs 
and Florida primary or secondary standards). For those substances that do not 
currently have a Federal MCL or Florida primary standard, appropriate screening 
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takes place using the risk-based concentration screen. This comparison supplies 
a risk-based comparison and is appropriate for selection of HHCPCs. Those analyces 
with concentrations that exceed MCLs or other standards are identified. 

R-1.3 Exposure Assessment The exposure assessment is conducted to estimate the 
pathways by which humans are potentially exposed, the magnitude of actual and/or 
pozential human exposure, and the frequency and duration of exposure. This 
process is performed for both current and furure site land uses. This process 
involves several steps: 

characterization of the exposure settlng in terms of physical 
characteristics and the populations that may potentially be exposed 
to site-related chemicals; 

identification of potential exposure pathways and receptors; and 

quantification of exposure for each population in terms of the amount 
of chemical either ingested, inhaled, or absorbed through the skin 
from all complete exposure pathways. 

R-1.3.1 Characterization of Exposure Setting In the characterization of the 
exposure setting for an H H M ,  the physical setting and demographics near the waste 
site are identified. The physical setting is characterized in terms of the 
following attributes: climate, meteorology, geology, vegetation, soil type, 
groundwater, and surface water. This information is gathered from previous 
investigations and is presented in the RI (ABB-ES, 1995). The information 
generated from the evaluation of the physical setting aids in defining the 
physical mechanisms that control or influence how people could be exposed at a 
waste site and provides information on the potential migration of contaminants. 

Demographics are also characterized and identified for the populations residing 
or working near the waste site ; the activity patterns of residents and/or workers ; 
and if any exist, the locations of potentially sensitive subgroups. Sources of 
this information include site visits, previous investigations, information 
generated during the RL,  maps, aerial and standard photographs, andNavy personnel 
interviews. Key to this activity is determining current and foreseeable future 
land use of the waste site and surrounding areas (e.g., residential, commercial 
and industrial, or recreational). Future land use of OU 1 will be controlled in 
part by institutional controls associated wirh the presumptive remedy which is 
described ln the up-front sections of the RI. 

R-1.3.2 Identification of Exposure Pathways and Receptors The purpose of this 
step in the exposure assessment is the identification of all relevant exposure 
pathways through which specific populations may be exposed, under current and 
future land use, to contaminants at the site. An exposure pathway consists of 
four necessary elements: a source or mechanism of chemical release, a transport 
or retention medium, a point of human contact, and a route of exposure at the 
point of contact (USEPA, 1989a). Exposure pathways that have these elements are 
considered complete pathways. Only complete exposure pathways are evaluated in 
the HHRA. 

Discussions of contaminant face and transport are included in Chapter 5.0 of this 
report. In most: cases, the source of contamination is either in the soil or soil 
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is the initial receiving medium. There are several mechanisms for migration of 
contaminants from soil. Contaminants may accumulate in plants and animals thst 
are in concact with soil or are in food chains that include biota in direct 
contact with soil. Mechanisms for migration into air include volatilization 
(primarily volatile organic compounds [VOCs]) and wind erosion of contaminated 
soil (all types of contaminants). Overland flow of water can result in migration 
of contaminants to surface water and sediment and in relocation to other surface 
soil (all types of contaminants). Infiltration can result in migration into 
subsurface soil and into groundwater (soluble contaminants). Contaminants can 
be transported in groundwater (primarily soluble V O C s ,  semivolatile organic 
compounds ISVOCs], and inorganics) and may potentially also discharge to surface 
water. Analytes can also be transferred to sediment (generally insoluble forms 
of inorganics and reiatfvely insoluble SVOGs and pestfcides) and to fish 
(primarily nonpolar organics and some inorganics that tend to accumulate in 
tissue) and other biota. 

Human receptors are identified based on the current and potential future land 
uses. Receptors commonly include future residents and excavation workers, and 
current site workers and trespassers. Exposure scenarios are constructed to 
evaluate each receptor (Subsection R-2.3.3). 

R-1.3.3 Quantification of Exposures Once complete exposure pathways are 
selected for evaluation (Subsection R-1.3.2), the final step of the exposure 
assessment is to quantify exposure (i.e., intake) for each pathway. This 
quantification process involves developing assumptions regarding exposure 
conditions and exposure scenarios for each receptor to estimate the total amount 
of contaminants that a hypothetical receptor may ingest, dermally absorb, or 
inhale from each exposure pathway. These exposure scenarios are based on several 
variables, which can be grouped into chemical-, population-, and assessment- 
related variables. 

The ultimate goal of this srep, as deffned in USEPA guidance, is to identify the 
combination of these exposure variables or parameters that results in the most 
intense level of exposure that: may "reasonably1 be expected to occur under current 
and future site conditions (USEPA, 1989a). This is performed for every complete 
exposure pathway selected for evaluation. The resulting exposure scenarios are 
referred to as the reasonable maximum exposure (ME) for each exposure pathway. 
More recent USEPA gufdance (USEPA 1992b) recommends developing two exposure 
scenarios, an average exposure and a "high end," or M E .  This guidance also 
suggests that other uncertainty analyses, including Monte Carlo analysis, can be 
useful in putting risk estimates into perspective. 

Chemical-Related Variable. The chemical-related variable is the exposure point 
concentration (EPC), which is the representative concentration at the exposure 
poinr. The EPCs are calculared in a manner consistent with USEPA guidance (USEPA, 
1989a; 1992b; 1992~). The EPCs are, with the exceptions noted beiow, the 95 
percent upper confidence limit (UCL) on the arithmetic mean of the concentrations 
in the data set used to evaluate exposure. The following equation for calculating 
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the UCL on che arithmetic mean for a lognormal distribution (USEPA, 1991a; 1992c) 
is used LO calculate all UCLs: 

( x +  0.5 s 2  + SW ) 

UCL = e rn 

where 
UCL = upper confidence limi't, 
e = constant (base of the natural log, equal to 2.718), 
xbar = mean of transformed data, 
S - - standard deviation of the transformed data, 
H - - H-statistic (from table published in Gilbert, 1987), and 
n = number of samples. 

In calculating the 95 percent U C L s ,  nondetects are assigned a value of one-half 
the associated reporting limits in the calculation of the arithmetic mean. In 
cases where there are fewer than four samples or where the UCL is greater than 
the maximum detected concentration, the maximum detected concentration is 
identified as the EPC . 

Population-Related Variables. Population-related variables describe the 
characteristics of a hypothetical individual receptor within each potentially 
exposed population. These variables include contact rates, such as exposure 
frequencies and ingestion rates, and physical characteristics of human bodies, 
such as body weights and surface areas. When applicable, contact rates are 
selected from USEPA scandard default exposure factor guidance (USEPA, 1991b) or 
USEPA dermal guidance (USEPA, 1992d). If site-specific factors indicate that such 
parameters are not appropriate, alternative parameters are usedbased onknowledge 
of human behavior and the relative accessibility of a site. Parameters describing 
the physical characteristics of the exposed populations are identified from 
appropriate USEPA guidance (USEPA, 1989a; 1989b; 1991b) and are presented in 
Appendix R-6. 

Assessment-Relatedvariable. The assessment-relatedvariable involvedinexposure 
quantification is the averaging time. Averaging time reflects the duration of 
exposure and depends on the type of effect being evaluated. Exposure intake 
during a defined interval (e. g. , a lifetime) is averaged over the entire period, 
resulting in an estimate of average daily intake. 

There are essentially two types of effects typically evaluated in human health 
risk assessment: carcinogenic effects and noncarcinogenic effects. According 
to USEPA guidance, the averaging time for carcinogenic effects is assumed to be 
a 70-year lifetime (USEPA, 1989a). The averaging ~ i m e s  for noncarcinogenic 
effects are equivalent to the duration of exposure and may vary depending on the 
nature of exposure. There is a wide range of possible estimates, from a day to 
alifetime. However, based onUSEPA guidance, exposure duration for noncarcinoge- 
nic effects can roughly be categorized into one of three periods: (1) chronic 
exposures: 7 years to a lifetime; (2) subchronic exposures: 2 weeks to 7 years; 
and (3) acute exposures: less than 2 weeks (USEPA, 1989f). The length 02 the 
exposure period depends on the potent iaLlyexposedpopula t ionand the characteris- 
tics of exposure. The averaging times applied to receptors are used in the risk 
calculations. All exposure scenarios evaluated for noncarcinogenic effects at 
NAS Jacksonville are considered chronic or subchronic exposures. 
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a Calculation of Intakes. Nonradiological analytes. The equations used to 
calculate chemical intake for nonradiological analytes are those presented in 
USEPA guidance (USEPA, 1989a). The general equation for calculating chemical 
intake is as follows: 

Intake = 
C x CR x EF x ED 

BW x AT 

where 
Intake = daily chemicai intake per unit body weight averaged over 

the exposure period 
- - concentration of the chemical in the exposure medium 
- - contact rare for the medium of concern 
- - exposure frequency 
- - exposure duration 
- - body weight of the hypothetically exposed individual 
- - averaging time (for carcinogens, AT = 70 years for 365 

days per year; for noncascinogens, AT = ED) 

Some of the exposure pathways require additional calculations before intake values 
can be calculated. Brief explanations of the additional calculations required 
for the inhalation of particulates, inhalation of vapors while showering, and 
dermal absorption are provtded below. 

Inhalation of Particulates from Soil. This evaluation is conducted to estimate 
levels of site contaminants that could occur in ambient air as a result of wind 
erosion. To estimate atmospheric concentrations of fugitive air contaminants, 
a three-step modeling process is conducted. In the first step, respirable 
particle-phase emission rates are calculated. In the second step, contaminant 
emission rates on a unit surface area basis are calculated. In the third step, 
downwind ambient concentrations are estimatedusing air dispersion modeling. The 
three-step process is further defined in Appendix R-7. 

Inhalation of Vapors while Showering. For this exposure scenario, the contaminant 
concentration in. air is estimated based on release rates of volatiles from shower 
water. The model selected to predict indoor (bathroom) concentrations is that 
presented by Foster and Chrostowski (1987). The specific equations used to 
determine concentrations of contaminants inbathroom air are presented in Appendix 
R-8. 

Dermal Absorption from Water. The permeability constant approach is used to 
estimate derrnal.exposures to contaminants detected in water in accordance with 
the USEPA Dermal Exposure Assessmenr: Principles and Applications InterimReport, 
(USEPA, 1 9 9 2 d ) .  These models apply only to absorption from water. For inorganic 
chemtcals, sready-state conditions and the permeability of water constant is 
assumed for all analytes. For organic compounds, a nonsteady-state model is used. 
The model employs a dermal permeability constant estimated from the compound's 
octanol-water partition coefficient. A further description of rhe process used 
to estimate absorption of contaminants in water through the skin can be found in 
Appendix R-9. 

Dermal Absorption from Soil. Dermal absorption from soil is calculated in 
-.-. accordancewiththeUSEPADermalExposureAssessment :  Pr inc ip l e s  a n d A p p l i c a t i o n s ,  
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Interim Report (USEPA, 1992d). Percuraneous absorption of chemicals detected in 
soil is chemical and matrix dependent. According to USEPA Region IV guidance 
(USEPA, 19926), absorption Sacrors for organics and inorganics are 0.1 percenz 
and 0.01 percent, respectively. A soil adherence factor of 1 milligram of soil 
per square centimeter of skin (mg/cmz) per event is used in the dermal intake 
equations (USEPA, 1992d). The equations used to describe dermal absorption from 
soil are located in Appendix R-9. 

Calculation of Intakes. Radiological analytes. The calculation of intakes for 
radiological analytes utilize the same exposure parameters as the intake 
calculations for nonradiological parameters as presented in Appendix R-6. 
I-lowever, the actual calculation of intakes for radiological parameters is slightly 
differenr, in order to make the calculated intakes compatible with the nature of 
the cancer slope factors for radiological analytes. The general equation for 
calculating intake of radiological analy~es is: 

Intake = C x  CR x EF x ED 

where 
Inrake - - intake of radioactive energy 
C - - concentration of the radiologicalanalyte in the exposure 

medium 
CR = contact rate for the medium of concern 
EF - - exposure frequency 
ED - exposure duration 

This intake equation does not include the body weight and averaging period which 
are incorporated into the general intake equation for nonradiological parameters 
and therefore does not yield a daily dose normalized to body weight. The cancer 
slope factors for radionuclides account for body weight and average risk over .the 
lifetime of the individual, making it unnecessary to incorporate body weight into 
the intake calculation. The specific equations used to calculate intakes for the 
receptors and media evaluated in this assessment are presented in the individual 
risk calculation spreadsheets in Appendix R-10. 

R-1.4 Toxicicy Assessment The toxicity assessment evaluates the available 
evidence on the potential adverse effects associated with exposure to each HHCPC. 
With this information, a relationship between the extent of exposure and the 
likelihood or severity of adverse human health effects is developed. Two steps 
are typically associated with toxicity assessment: hazard identification and 
dose-response assessment. 

R-1.4.1 Hazard Identification Hazard ldentification is the process of 
determining if exposure to an agent can cause a particular adverse health effect 
and, more importantly, if that effect will occur in humans. Characterizing the 
nature and strength of causation is a part of the hazard identification step. 
Eor a number of the chemicals at hazardous waste sites, potential toxic effects 
have already been identified. Consequently, the objectives of the hazard 
identification in the HHRA are to (1) identify which of the contaminants detected 
at the site are potential hazards, and (2) summarize their potential toxicity in 
brief narrative profiles. 
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R-1.4.2 Dose-Response Assessment A dose-response assessment is conduc~ed to 
characterize and quantify the relationship between intake, or dose, of an HHCPC 
and the likelihood of a toxic effecr or response. There are two major types of 
toxic effects evaluated in an HHRA: carcinogenic and noncarcinogenic. Following 
USEPA guidance for HHRAs (USEPA, 1989a), these two endpoints (cancer and 
noncancer) are evaluated separately. As a result of the dose-response assessmenr, 
identified dose-response values are used to estimate the incidence of adverse 
effects as a function of human exposure to a chemical. 

Nonradiological analytes. There are two types of dose-response values: cancer 
slope factors (CSFs) for carcinogens and reference doses (RfDs) for noncarcinoge- 
ns. For many compounds, both rypes ofvalues have been developedbyUSEPAbecause 
many compounds cause both carcinogenic m a  noncarcinogenic effects. In addition, 
because the toxicity and/or carcinogenicity of a compound can depend on the route 
of exposure (i.e., oral, inhalation, or dermal), unique dose-response values are 
developed for the oral, dermal, and inhalation exposure routes. The source of 
the dose-response values are described below. All dose-response values for 
nonradiological analytes used in thls risk assessment are presented in Appendix 
R- 11 

Cancer Toxicity Values. Nonradiological analyres. The CSF is a chemical-specific 
toxicity value developed by the USEPA Carcinogenic Assessment Group (CAG) based 
upon the dose of a chemical and the probability of a carcinogenic response. The 
unit risk, a toxicity value developed by the USEPA, is an estimate of the 
relationship between the inhaled concentration of a chemical and the probability 
.of a carcinogenic response from the exposure during the lifetime of the 

a individual. 

As required by USEPA Region IV guidance (USEPA, 1991a), risks associated 'with 
dermal exposures (most commonly for soil and water dermal contact) are evaluated 
using CSFs thar are specific to dermally absorbed doses. Most oral CSFs are based 
on administered dose rather than the absorbed dose (trichloroethene's CSF is a 
notable exception). It: is, therefore, necessary to adjust toxicity values that 
are based on administered doses so that they can be used for evaluation of 
absorbed doses. For dermal exposures, the toxicity values are adjusted as 
follows : 

where ABSEEF,,,, is the absorption efficiency in the study that is the basis of 
the oral toxicity value. 

If there is no information available on oral absorption efficiency, the 
conservative default values (Keller, 1993b) of SO percent for volatiles, 50 
percent for SVOCs, and 20 percent for inorganics are used. 

The oral CSF, inhalation CSF and unit risk, dermal CSF, weight of evidence 
classification, and cancer type observed for each carcinogenic HHCPC analyzed in 

a an HHRA are normally provided in an appendix to the HHRA. 



DRAFT 

Cancer Toxicity Values. Radiological analytes. Cancer slope factors for 
radioisotopes are different than the cancer slope factors for nonradiological 
parameters. The USEPA has published cancer slope factors for radionuclides for 
ingestion, inhalation and external exposure routes. Radionuclide slope factors 
represent best escimate or 50th percentile potency estimates as opposed to the 
upper-bound or 95th percentile potency estimate represented by the non- 
radiological cancer slope factors. 

Slope factors for radionuclides are calculated using a nonthreshold, linear dose- 
response model which accounts for the amount of each radionuclide absorbed into 
the body by ingestion or inhalation, the distribution and retention of each 
radionuclide in body tissues and organs, as well as the age, sex, and weight of 
an individual at the time of exposure. The slope factor averages the risk over 
an assumed 70 year lifetime. Therefore, radionuclide slope factors are not 
expressed as a function of bodyweight or time and do not require corrections for 
gastrointestinal absorprion or lung transfer efficiencies (USEPA, 1994). Cancer 
slope factors for ingestion and inhalation are expressed with units of risk/pCi 
while slope factors for external exposure are expressedwith units risk-gram/pCi- 
yr (or risk/year per Pci/g soil). The cancer slope factors for radionuclides 
available for use in this risk assessment are presented in Table R-1-3. These 
values have been obtained from HEAST (UESPA, 1994e). In order to account for 
decay-chain products, slope factors-designated "+D" include the contributions to 
risk from all daughter products with half-lives of less than one year. These 
values are used only if the analysis has not measured the radionuclide and all 
of the members of the decay chain. If the radionuclide and all daughter products 
are included in the analysis, isotope-specific slope factors are employed. 

Noncancer Toxicity Values. Nonradiologlcal analytes. The RED is an estimate 
(with uncertainty spanning an order of magnitude or more) of a daily intake for 
the human population, including sensitive subpopulations, that is likely to be 
without appreciable risk of deleterious effects during a lifetime. Noncarcinoge- 
nic risks due to inhalacion are estimated by comparing the inhalation concentra- 
tion to the inhalation correlate of the R f D ,  the reference concentration (RfC). 

As required by USEPA Region IV guidance (USEPA, 1991a), risks associated with 
dermal exposures (most commonly for soil and water dermal contact) are evaluated 
using RfDs that are specific to absorbed doses. Most oral RfDs are based on an 
administered dose rather than on the absorbed dose. It is, therefore, necessary 
to adjust toxicity values that are based on administered doses so that they can 
be used for evaluation of absorbed doses. For dermal exposures, we adjust the 
toxicity values as follows: 

where ABSEFFOra1 is the absorption efficiency in the study that is the basis of 
the oral toxicity value. 

If there is no information available on oral absorption efficiency, the 
conservative default values (Keller, 1993b) of 80 percent for volatiles, 50 
percent for S V O C s ,  and 20 percent for inorganics are used. 
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Separate sers of REDS have been developed for several chemicals for evaluating 
chronic and subchronic exposures. When available, subchronic RfDs are used for 
evaluating exposures with a duration of less than 7 years but more than 2 weeks. 
Chronic RfDs are used when subchronic vaiues are unavailable and when the exposure 
duration is greater than 7 years, There are no analogous reference values for 
evaluating acute exposures, those lasting less than 2 weeks. 

The oral RfD, inhalation RfC, dermal RfD, critical study on which the R f D  is 
based, critical effect in the study, any uncertainty andmodifying factors applied 
to the RFD or RfC, and the degree of confidence assigned to the RfD or RFC for 
each HHCPC analyzed in an HHEW is normally provided in an appendix to the H H U .  

Noncancer Toxicity Values. Radiological analy~es. Of the radionuclides reported 
ar OU 1, onlyuraniurr-235 has anavailablenoncancer ~oxicity dose-response value. 
Since uranium-235 sources at OU 1 appear to be natural, and since cancer risks 
tend to be substantially higher than noncancer risks for radionuclides, no 
evaluation of noncancer risks has been made for the radionuclides reported at 
ou 1. 

Table R-1-3 
Dose-Response Values for Radiological Parameters 

Human Health Risk Assessment at OU 1 

RI/FS, Remedial Investigation and Feasibility Study, Operable Unit 1 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Radionuclide Cancer Slope Factor I Cancer Slope Factor I Cancer Slope Factor External 

I Ingestion l/pCI I lnnalation l/pCi 1 Exposure Risk/yr per pCi/g 
Actinium-228 1.62 E-12 3.27 E-11 3.28 E-06 
Bismuth-214 1.95 E-13 1.46 E-11 6.02 E-06 
Cesium-1 37 3.16 E-I l 1.91 E-I I 0.00 
Cesium-137 + D 3.16 E-11 1.91 E-I 1 2.09 E-06 
Lead-21 2 1 .BO E-1 1 3.85 E-11 3.00 E-07 
Lead-21 4 2.94 E-13 6.23 E-12 7.09 E-07 
Potassium-40 1.25 E-11 7.46 E-12 6.1 1 E-07 
Radium-223 2.34 E-10 3.60 E-09 2.44 E-07 
Radium-224 1.49 E-10 2.25 E--09 2.48 E-08 
Radium-226 2.95 E-10 2.72 E-09 1.31 E-08 
Radium-226 + D 2.96 E-10 2.75 E-09 6.74 E-06 
Radium-228 2.46 E-10 9.61 E-ID 0.00 
Radium-228 + D 2.48 E-10 9.94 E-10 3.28 E-06 
Radon-222 i D NA 7.57 E-12 N A 
Thallium-208 1.75 E-14 1.36 E-14 1.45 E-05 
Thorium232 3.28 E-l! 1.93 E-08 1.97 E-I 1 
Uranium-235 4.52 E-11 1.30 E-08 2.63 E-07 
Uranium-235i D 4.70 E-11 1.30 E-08 2.65 E-07 

NA = Not Available 
0.00 = Reported in HEAST as 0.00 

R-1.4.3 Source of Dose-Response Values The primary source for identifying 
dose-responsevalues is t h e U S E P A I n t e g r a t e d R i s k 1 n f o r m a t i o n S y s t e m  (IRIS), which 
is an on-line dacabase containing health risk and USEPA regulatory information 

a about specific chemicals (USEPA, 1995). Health risk information is included on 
IRIS only after a comprehensive review of cRronic toxicity data by work groups 
composed of USEPA scientists. If no information is found in IRIS, the USEPA 
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Health Effects Assessment Summary Tables or HEAST (USEPA, 1994e; 1994f) are used 
as a source of information. If appropriate dose-response values are not located 
from either of these two sources, other USEPA sources (including past versions 
of IRIS andHEAST and the documents producedby the USEPA's Environmental Criteria 
and Assessment Office) are consulted.. If no USEPA dose-response value is 
identified, surrogate values from structurally similar compounds may be assigned. 

Dose-response values for each of the contaminants selected as an HHCPC are 
provided in Appendix R-11. Toxicity profiles for HHCPCs are presented in Appendix 
R-12. 

R-1.4.4 Toxicity Equivalency Factors for Carcinogenic Polynuclear Aromatic 
Hydrocarbons (PAHs). Carcinogenic PAHs are a class of compounds with very 
similar, complex heterocyclic structures. From this group of compounds, only one, 
benzo(a)pyrene, has a USEPA published CSF. For the other carcinogenic PAHs, the 
variable toxicity has been addressedby using Toxicity Equivalency Factors (TEFs) 
published by USEPA (USEPA, 1 9 9 3 ~ ) .  The TEFs identify the relative potency of each 
compound relative to that of benzo(a)pyrene. 

The TEFs are not CSFs themselves nor are they used to calculate CSFs for the other 
PAHs. The TEFs are applied to carcinogenic PAH EPCs to determine the equivalent 
benzo(a)pyrene concentration. The benzo(a)pyrene equivalent EPC for each 
carcinogenic PAH is then multiplied by the CSF for benzo(a)pyrene to obtain an 
estimate of the cancer risk for these compounds. The TEFS are only used in 
estimating the cancer risk of these compounds and are not used to estimate the 
noncancer risks. The TEFs for the carc'inogenic PAHs are provided in Table R- 1-4 .  

R-1.1.5 Toxic Equivalency Factors for Polychlorinated Dibenzo-Dioxins and Furans. 
The individual congeners within the large group of dioxins and furans have 
variable toxicity which is a function of the degree of chlorination and the 
particular locations of the chlorine atoms within the chemical structure. Toxic 
equivalence factors have been developed by USEPA to allow estimation of 
carcinogenicity of various congener groups relative to the potency of 2 , 3 , 7 , 8 -  
tetrachloro-dibenzodioxin (2,3,7,8-TCDD) which is considered the most potent of 
the dioxin and furan congeners (USEPA, 1989~) The toxic equivalency factors 
(TEFs) applied to dioxin and furan congeners and congener groups are presented 
in Table R-1-5. 

R-1.5 Risk Characterization Risk characterization is the final step in the risk 
assessment process. This step involves the integration of the exposure and 
toxicity assessments into a qualitative or quantitative expression of potential 
human health risks associated with contaminant exposure. Quantitative estimates 
of both carcinogenic and noncarcinogenic risks are made for each HHCPC and each 
complete exposure pathway identified in the exposure assessment. 

Carcinogenic Risks. Carcinogenic risks associated with exposure to individual 
chemicals are estimated by multiplying the chemical intake for each carcinogen 
by its CSF. This value is a chemical-specific excess lifetime cancer risk (ELCR) 
and represents an upper bound of the probability of an individual developing 
cancer over a lifetime as the result of exposure to a chemical. For each 
exposure pathway, the chemical-specific risks for all carcinogenic compounds are 
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Table R-1-4 
Toxicity Equivalency Factors for 

Carcinogenic Polycyclic Aromatic Hydrocarbons 

RI/FS, Remedial Investigation and Feasibility Study, Operable Unit 1 
Naval Air Station Jacksonville 

Jacksonville. Florida 

Polynuclear Aromatic Hydrocarbon Toxicity Equivalency Factors 

Benzo(a)pyrene 1 

Benzo(b)fluoranthene 

Benzo(k)fluoranthene 

Chrysene 

Source: US. Environmental Protection Agency (USEPA, 1993~). 

Table R-1-5 
Toxicity Equivalency Factors for 

Polychlorinated Dioxins and Furans 

RIjFS. Remedial Investigation and Feasibility Study, Operable Unit 1 
Naval Air Station Jacksonville 

Jacksonville. Florida 

Dioxin or Furan Toxicity Equivalency Factors 

DIOXINS 

1,2,3,4,6,7;8-HpCDD 0.01 

HpCDD 0 

OCDD 0.001 

FURANS 

2,3,7,8-TCDF 0.1 

HkCDFs (total) 0 

, 1,2.3.4,6,7,8-HpCDF 0.01 

HpGDF (total) 0 

OCDF (totai) 0.001 

1 Source: US. Environmental Protection Agency (USEPA, 1989c), Interim Procedures for Estimating 
Risks Associated with Exposures to Mixtures of Chlorinated Dibenzo-p-Dioxins and - 
Dibenzofurans (CDDs and CDFs) and 1989 Update. 

Notes: HpCDR = heptachlorodibenzo-p-dioxin. 
OCDD = octachlorodibentodioxin. 
TCDE = tetrachlorodibenzo-p-dioxin. 
HxCDF = hexachlorodibenzofuran. 
HpCDF = heptachlorodibenzofuran. 
OCDF = octachlorodibenzofuran. 
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summed to determine the pathway-specific lifetime cancer risk. The following 
equations are used to estimate the chemical- and pathway-specific cancer risks: 

Chemical-Specific Excess Lifetime Cancer Risk 

Risk, = CDIi x CSFi (26)  

where 
Riski unitless probability of an individual developing cancer as the 

result of exposure to a chemical i 
C D I ,  - - chronic dally intake of chemical i averaged over 70 years 

and expressed as milligrams per kilogram body weight per 
day (&kg - day) 

CSFi = USEPA cancer slope factor for chemical i (rng/kg-day)-' 

Pathway-Specific Incremental Lifetime Cancer Risk 

Risk, = I; Ri ski (27) 

where 
Risk, = unitless probability of an individual developing cancer as the 

result of multiple chemical exposures 
Risk, = unitless cancer risk estimate for the ith chemical associated 

with an exposure pathway 

The results from the carcinogenic risk assessment are compared with acceptable 
risks established by the USEPA and FDEP. The USEPA guidelines, established in 
the National Oil and Hazardous Substances Contingency Plan (NCP), indicate that 
the tocal lifetime cancer risk due ro exposure to the HHCPCs at a site, by each 
complete exposure pathway, should n o t  exceed a range 05 1 in 1,000,000 (1x10~~) 
to 1 in 10,000 (1x10~~) (USEPA, 1990a) . FDEP has indicated that risks greater 
than one in one million (1x10~~) warrant further consideration. For reference, 
the average cancer burden in the United States in 1993 was 1 in 3 for women and 
1 in 2 for men (American Cancer Society. 1994). 

Noncarcinoaenic Risks. Noncarcinogenic risk estimates are calculated by dividing 
chemical intake for each compound by the appropriate R f D .  The result is called 
the hazard quotient (HQ) . The HQs for individual compounds within an exposure 
pathway were summed to obtain  he hazard index (HI) for that particular pathway. 

The following equations are used to determine the HQs and HIS: 

Hazard Quotient 

where 
HQi = hazard quotient of chemical i 
Ii 

- - intake of chemical i averaged over the.exposure period 

( m g / k  - day) 
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RfDi = reference dose for chemical i corresponding to the same 
exposure duration as rhe intake (mg/kg-day) 

Hazard Index 

HI = E HQi 

where 
HI = potential for noncarcinogenic effects from multipl~ chemical 

exposures 
HQ, = hazard quotient for ith chemical associated with an exposure 

pathway 

HQ less than 1 indicates that noncarcinogenic toxic effects are not expected to 
occur due to HHCPC exposure. HIS greater than 1 may be indicative of a possible 
noncarcinogenic toxic effect butthe circumseances mustbe evaluated on a case-by- 
case basis (USEPA, l989a). As the HI increases, so does the likelihood that 
adverse effects might be associated with exposure. In general, chronic HI values 
are calculated. 

R-1.5.1 Summary Risk estimates are calculated for each waste site and are 
summarized in risk summary tables. The risks are presented by medium for both 
current and future land uses. The calculations of these estimates are documented 
in an appendix with all spreadsheets used to complete calculations. Within the 
.risk summary text for each medium and site, the relative confidence in each risk 
estimate Is discussed. The relative significance of rfsk estimates is evaluated 

I) in terms of a comparison with acceptable risk levels established by USEPA. 

R-1.5.2 UncertaintyAnalysis Risk estimates are generally conservative values 
that result from multiple layers of conservative assumptions inherent in the risk 
assessment process. Quantitative estima~es of risk are based on numerous 
assumptions, most intended to be protective of humanhealth (i.e., conservative). 
As such, risk estimates are not truly probabilistic estimates of risk, but rather 
conditional estimates given a series of conservative assumptions about exposure 
and toxicity. 

A thor-ough discussion of all potential sources of uncertainty in risk assessment 
is not feasible. In general, sources of uncertainty can be categorized into site- 
specific factors ( e . g . ,  variability in analytical data and exposure assessment) 
and toxicity and risk characterization assessment factors. Most toxicity- and 
risk characterization-specific uncertainties apply to all MMs equally in their 
impact on the calculated risk estimates. Common (not site-specific) sources of 
uncertainty and their potential effects on the magnitude of estimated risks are 
discussed here. Table R-1-6 summarizes some of the sources of uncertainty that 
are common to all HHRAs. Site-specific uncertainties are normally discussed in 
the site-specific uncertainty section in an HHRA to provide perspective for the 
interpretation of the site-specific risk estimates. 

Data Collection, Analysts, and Evaluation. A certain amount of uncertainty is 
associated with the representative nature of the data collected to complete the 
risk evaluation at each site. Additional uncertainties associated with estimating 
exposure result from The variance in sampling and analytical techniques. There 
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are three general uncertainties related to data collection, analysis, and 
evaluation: 

nature and extent of contamination, 

adequate characterization of exposure areas, and 

differences between site-specific inorganic concentrations and 
background inorganlc concentrations. 

Nature and Extent of Contamination. The nature and extent of contamination is 
normally discussed in detail as part of the RI. The extensive sampling and 
analytical program of an R I  should adequately characterize the types of contami- 
nants present, the physical location of those conzaminants, and the concentrations 
that are present. There is inherent uncertainty in the characterization of the 
nature and extent of contamination even in a comprehensive investigation. Complex 
geology and hydrogeology provide variable physical conditions at a site, thereby 
complicating characterization of the nature and extent of contamination. 

Adequate Characterization of Exposure Areas. Contaminated areas, specifically 
soil, are sometimes small relative to the area in which a receptor would 
potentially be exposed. Nonrandom -sampling may be conducted In areas of known 
or visible contamination. Because a receptor's exposure area may actually be 
larger than the area of con~amination and a receptor's exposure would often be 
random, the nonrandom sampling may actually result in overestimation of exposures. 

Differences between Slte and Back~round Concentrations. A comparison between 
site-specific and background inorganic concentrations is conducted as part of the 
selection of HHCPCs (Subsection R-1.2). Both organic contaminants and inorganic 
analytes are commonly detected in surface soil, surface water, sediment, and 
groundwater background locations,, 

Organics (e.g., pesticides) that are sometfmes detected in background samples, 
which would be expected in an industrialized area such as NAS Jacksonville, do 
not necessarily indicate that the inorganic concentrations in those samples do 
not represent background reference concentrations. Phthalates are also commonly 
detected in background samples. Phthalates are common sampling and laboratory 
contaminants, but sometimes cannot be conclusively associated with laboratory or 
sampling contamination and, therefore, are retained in the background data set. 
In summary, the presence of organic contamination in a particular background 
location does not necessarily indicate that the inorganic concentrations in that 
sample is not representative of inorganic reference concentrations. The use of 
thebackground sample data as a reference point for inorganics detectedin surface 
soil, surface water, sediment, and surficial groundwater is generally considered 
appropriate based on carefully chosen sampling locations. 

Selection of Chemicals of Potential Concern. Although a USEPA approach is 
criteria are used in selecting HHCPCs (USEPA, 1989a), there are uncertainties in 
the general selection process based on the use of a risk-based screening and 
comparison to inorganic concentrations at reference locations. 

USEPA Region I11 COC Screening Table (March 18, 1994). USEPA Region IV prefers 
to exclude contaminants that do not contribute significantly to the risk from the 
risk calculations (ABB-ES, 1991a). The HHRA uses medium-specific RBCs that are 
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Table R-1-6 
Potential Sources of Uncertainty 

Remedial Investigation and Feasibility Study, Operable Unit 1 
Naval Air Station Jacksonville 

Jacksonville. Horiaa 

Potential Source I Direction of Effect 1 Justification 

Exposure Assessment 

Likelihood of exposure pathways 

Exposure point concentrations 

Exposure assumptions (e.g., frequency) 

Degradation of chemicals not considered 

Absorption of soil contaminants through 
the skin 

Modeled exposure point concentrations 

Lack of dermal groundwater evaluation 

Toxicity Assessment 

Extrapolation of animal toxicity data to 
humans 

Use of linearized, multistage moael to de- 
rive cancer slope factors 

Lack of oral toxicity values for lead 

Overestrmate 

Overestimate 

Overestimate 

Overestimate 

Overestimate 

Unknown, probably 
overestimate. 

Underestimate 

Actual exposure may not occur. 

Sampling data are assumed to be representative of the 
exposures. 

Parameters selected are conservative estimates of 
exposure representing a reasonabie maximum expo- 
sure, 

RisK estimates are based on recent chemical concentra- 
tions. Concentrations tend to decrease over time as a 
result of degradation for many organics. 

Dermal absorption of chemicals is a function of the 
length of actual skin contact. Contact at this solid 
waste management unit (SWMU) or area of concern 
(AOC) may be insufficient to result in the absorption as- 
sumed. 

Models are based on numerous assumptions resulting 
in conservative exposure point concentrations (EPCs). 

Dermal absorption of chemicals in groundwater is not 
normally a driving exposure pathway. 

Unknown, probably 
overestimate. 

Overestimate 

Underestimate 

Animais and humans differ with respect to adsorption, 
merabolism, distribution, and excretion of chemicals. 
The magnitude and direction of the difference varies 
with each chemical. Animal studies typically involve 
high-dose exposures, whereas humans are exposed to 
low doses. 

Model assumes a nonthreshold, linear at low dose rela- 
tionship for carcinogens. Many compounds induce 
cancer by nongenotoxic mechanisms. Model results in 
35 percent upper confidence limits of cancer potency. 
Potency is unlikely to be higher and may be as low as 
zerG. 

Dose-response values for lead are not available for 
exposures to lead in soil or groundwater. Risk from 
exposure to lead in soil and groundwater is not quanti- 
rativelv evaluated. 

Lack of inhalation toxicity values Underestimate Inhalation reference doses (RfDs) and cancer slope fac- 
tors (CSFs) will not be available for all human health 
chemicals of potential concern (HHCPCs) being evalu- 
ated for inhalation exposures (fugitive dust and volatiles 
while showering). Therefore, risks cannot be quantified 
and are underestimated. 

Risk  Characterization 

Summation of risk among chemicals Unknown Little is known about the toxicity of chemical mixtures. 
within exposure pathways In the absence of evidence to the contrary, additivity of 

risk is assumed. 
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calculated by assuming residential exposures and calculating risk-based levels 
in water (e.g., tap water) and soil (e.g., residential surface soil) using an 
acceptable cancer risk level of and an HQ of 0.1 (USEPA, 1994a) as a risk- 
based screening for the maximum concentration of each contaminant detected in 
surface soil and groundwater, respectively. 

The risk-based levels in water (i. e. , tap water) and soil (i. e. , residen~ial soil) 
are also used as a risk-based screening for surface water and sediment, 
respectively. This approach is conservative because the exposure assumptions for 
tap water and residential soil are similar, but more intense, than exposure to 
surface water and sediment. The assumed exposure assumptions used to derive the 
RBCs are likely to overestimate exposures to surface water used for nondrinking 
purposes and sediment. Thls approach is appropriate for a surface water and 
sediment risk-based screening to remove contaminants from the BHCPCs list that 
are not likely to contribute a significant amount of risk. 

Further, in several cases, the USEPA Region I11 COG screening table does not 
provide values for chemicals in surface soil or groundwater. For those chemicals 
where a USEPA Region IT1 COC screening value does not exist, a chemical in the 
table that is similar in structure and physical properties to the detected 
contaminant may be used to provide a risk-based comparison (for example, using 
the pyrene residential soil value as a surrogate for benzo(g,h,i)perylene, or di- 
n-octylphthalate for di-n-butylphthalate). Based on the similarities in 
toxicological properties between the compounds and their surrogates, it is 
reasonable to conclude that the USEPA Region I11 screening values are adequately 
health-protective for the chemicals detected. Generally, the use of surrogates 
is an approach to help focus effort on those contaminants that are contributing 
a significant amount of risk (e .g. , cancer risk of greater than and an HQ 
of greater than 0.1) . Tn the cases where surrogates were not available or 
appropriate and there are no FDEP cleanup goals or guidance values, a risk-based 
screening is not completed dur'ing the HHCPG selecrion process for specific 
chemicals. 

Background Screening for Inor~anics. For a given inorganic analyte, the maximum 
reported soil or groundwater concentration at a waste sire is compared to two 
times the average of the medium-speclfic concentrations in the background 
(Subsection R-1.2) locations. This comparison is conducted as part of the 
selection of HHCPCs. If the maximum sfte concentration is less than two times 
the arithmetic mean of the inorganic reference concentrations, the analyte is 
considered to be consistent with background concentrations. This approach is 
conservative in that it is likely to identify certain analytes as being 
inconsistent with background (including them as HHCPCs) even though the 
distribution of concentrations onsite is very similar to that of the background 
data set. This can occur when the average inorganic screening concentration at 
a reference location is less than the maximum detected value at the site being 
investigated. For example, a site-specific inorganic could be present at a 
concentration greater than the corresponding screening concentration, including 
it as an HHCPC, but still be within the detected range of inorganic concentrations 
for the reference locations. This is the result of natural variability for 
inorganic concentrations in soil. Therefore, it is quite possible that an analyte 
could have a concentration distribution at a site that is identical to the 
distribution of concentrations for that analyte in the background data set, but 
also have a maximum detected concentrarsion that is more than twice the arithmetic 
mean of the concentrations in the reference data set. 
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Toxicity Equivalency Factors f o r  Carcinonenic Polycyclic Aromatic Hydrocarbons. 
In selecting HHGPCs (Subsection R-1.2), the selection of a single PAH in a 
particular medium requires that the additional PAHs detected in that medium be 
retained as HHCPCs even if the PAH is less that the available risk-based screening 
level. This is a protecrive approach that is unlikely to underestimate risks. 

Exposure Assessment. There are four major issues that contribute to uncertainties 
in the exposure assessment of most HHRAs: 

land use, 
use of the reasonable maximum exposure, 
determination of the exposure point concentration, and 
exposure parameters. 

Land Use. Generally, exposure scenarios associated with future land use are 
difficult to predict. In an HHRA, residential land use is typically evaluated, 
A residential land use analysis normally includes an evaluation of the domestic 
use of groundwater (ingestion and inhalation of volatiles while showering) and 
residential use of soils, as well as residential use of nearby surface water or 
sediment ( f o r  recreation). The inclusion of a residential land use scenario in 
an HHRA is intended to represent a worst-case scenario. Future residential land 
use at or near a historic waste site is normally possible, but not always 
probable .. 

Future residential land use is unlikely in many locations at NAS Jacksonville 
because the land at and associated. with-historii waste sites is likely to remain 
industrial. 

Reasonable Maximum Exposure. The exposure assessments conducted in an HHRA can 
be characterized as W E .  As such, the exposure estimates represent a mix of "high 
end" and average exposure parameter values that result in an exposure estimate 
that is unlikely to be exceeded in an exposed population. Because some of these 
parameters are functions of the behavior patterns and personal habits of the 
exposed populations, no one value can be assumed representative of all possible 
exposure conditions. Further, uncertainties associated with assigning single 
exposure parameters to a heterogeneous population, which includes both men and 
women of all ages (e.g., body weight, surface area, and ingestion rates) are 
considered significant. However, the risk assessment incorporates assumptions 
or procedures that result in the estimace of an upper bound of risk. This type 
of exposure assessment tends to overestimate risks for the large majority of an 
exposedpopulation. To address the most conservative exposure scenario available, 
the future resident (an RME) is normally evaluated in an HHRA. 

Exposure Point Concentration. The EPCs used in the J3HRA are the 95 percent UCL 
on the arithmetic mean concentration or the maximum reported concentratibn in a 
contaminated area (whichever is lower). In many cases, there is a relatively 
small number of samples available, and the 95 percent UCL is actually higher than 
the maximum detected concentration of a contaminant. In such cases, Uhe maximum 
detected concentration has been used to represent the exposure concentrations. 
Because the cancer risks and HI calculations theoretically evaluate risks for 

0 
average concentrations (USEPA, 1992b), the use of the 95 percent UCL or the 
maximum detected concentration is a conservative estimate of exposure and, 
therefore, risk. 
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Exposure Parameters. The selection and use of exposure parameters contribute to 
the uncertainty inherent in a risk estimate. There are several exposure 
parameters that impact most risk assessments as described below. 

Residence Time. Future residential exposure scenarios evaluated in the HHRA 
assume that an individual may be exposed to contaminants at one location for 30 
years. This value represents a high end (90th percentile value) estimate of the 
time spent in a single residence (USEPA, 1991b). The median (50th percentile) 
time for an individual to reside in one location is 9 years. There is 
considerable variability in the time spent in a residence for the individuals 
within the population. The estimate used in this analysis is likely to 
overestimate exposure duration for roughly 90 percent of a population t h a ~  might 
live in the area. 

Sediment Ingestion. For ingestion of sediment by a child, it was assumed that 
a child would consume 200 milligrams per day (mg/day) of sediment at a given 
surface water or sediment location. This estimate of the daily inadvertent 
sediment ingestion is an assumption that the sediment intake rate is equal to the 
daily soil ingestion rate published by USEPA (USEPA, 1991b). There are actually 
very little data available concerning actual sediment ingestion rates in children. 
Because the commonly used soil ingestion rate includes both outdoor soil exposures 
as well as indoor dust exposures, it is likely an overestimate of sediment 
exposure. 

Dermal Exposure to Surface Water. The approach for calculating dermal exposures 
to surface soil, surface water, and sediment at a specific site is described in 
Appendix R-9. In calculating dermal exposures to surface water, permeability 
constants (%) are used to estimate the movement of a chemical across the skin 
surface. Although some values are empirically based, most are estimated based 
on characteristics such as octanolwater partition coefficients (K,,) andmolecular 
weights. There are uncertainties inherent in these calculations. 

Particulate Emission Factor. The derivation of the particulate emission factor 
that is used as an exposure parameter to evaluate exposure LO particulates 
resulting from soil suspension by wind is described in Appendix R-7. The 
particulate emission factor (PEF) that is used to calculate the concentration of 
soil particles that a receptor may inhale is the same for multiple receptors (for 
example, the resident and excavation worker). However, it is likely that more 
soil particles would be suspended in air during soil excavation activities and, 
therefore, that an excavation worker would be exposed to greater concentrations 
of HHCPCs associated with airborne soil particles than a resident. Risk 
associated with inhalation exposures for the excavation worker may be underesti- 
mated in the HHRA. It is likely, however, that use of a PEE representing greater 
particulate concentrations would only result in additional risks of less than an 
order of magnitude. If risk estimates for the excavation worker are orders of 
magnitude below USEPA threshold ranges, the use of an excavation worker-specific 
PEF will not normally be evaluated. 

Dermal Exposures to Groundwater. Ingestion of drinking water is normally the 
exposure pathway that produces the greatest risk associated with contaminated 
groundwater. The approach to the calculation of air concentrations of VOCs during 
showering is described in Appendix R-8. Dermal exposure to groundwater while 
showering is not evaluated in the HHRA (USEPA, 19948). This may result in an 
underestimation of risk, particularly to SVOCs in groundwater. However, SVOC 
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compound concentrations in groundwater are very low (less than 10 pg/R). For 
VOCs, the analytes will tend to migrate to air prior to and during contact. This 
lessens the potential for dermal absorption. 

drink in^ Water In~estion Rate. The drinking water ingestion scenario assumes an 
ingestion rate of 21 of water per day, 350 days per year for 30 years. The 2-1 
ingestion rate is a 90th percentile rate whereas the average consumprion rate is 
1.41 per day (USEPA, 1989a) . The use of the 2 - 1  value may overestimate exposure 
and risk from drinking water for a large part of a potentially exposed population. 

Toxicity Assessment. Toxicity informa~ion for many chemicals is very limited, 
leading to varying degrees of uncertainty associated with calculated toxicity 
values obrsained in IRIS or HEAST. General sources of uncertainty for calculating 
toxicity factors include extrapolation from animal to human populations, low to 
high dose extrapolation, short-term to long-term exposures, interspecies 
sensitivity variation, extrapolation from subchronic to chronic no observed 
adverse effect level (NOAEL), extrapolation from lowest observed adverse effect 
level (LOAEL) to NOAEL, amount of data supporting the toxicity factors (i.e., 
inadequate studies), consistency of different studies for the same chemical, and 
responses of various species to equivalent doses. 

The identification of human carcinogens and noncarcinogens, based on animal data, 
is a primary source of uncertainry in the use of toxicity values. It is not 
certain that the identification of carcinogenic activity in an animal species 
-means that carcinogenic activity In humans will occur. In some cases, the 
metabolic processes involved in carcfnogenFc activity in a particular organ in 
animals may not exist in humans. Available evidence indicates that there are a 
limitednumber of substances that are classified as humancarcinogens (USEPA Class 
A substances). The extrapolation of short-term to long-term exposures is also 
a component in some cases for the carcinogen dose-response values. The use of 
toxicity measures (e.g., RfDs and. CSFs) introduces additional uncertainties. 
These parameters are generally based on animal studies, many of which are 
performed at high doses relative to the sire-speclfic exposures that potentially 
could occur. These data require interpretation and/or extrapolation in the low 
dose area of the dose-response curve. The CSFs used in the risk assessment 
generally represent a "high end" esrimare. The CSFs are the 95 percent UCL on 
the actual slope derived from the scientific data and, therefore, are likely 
overestimates of the potency. 

Risk Characterization. A mixture of analytes is present in each media evaluated 
at NAS Jacksonville. The USEPA's Guidelines for the Health R i s k  Assessment  of 
Chemical Mixtures  (USEPA, 1986) states that if sufficient data are not available 
on the effects of the chemical mixture of concern, or a reasonably similar 
mixture, additivity of effects for constituents of the mixture should be assumed. 
This assumption, according to USEPA, is expected to yield generally neutral risk 
estimates (i.e., neither conservative nor lenient). More recent guidance from 
USEPA (USEPA, 1992b) also references the Guidelines for t h e  Hea l th  R i s k  Assessment  
of Chemical M i x t u r e s ,  but further states that the assumption of additivity assumes 
independence of action and that, if this assumption is incorrect, overestimation 
or underestimation of the actual multiple substance risk may occur. In 
calculating HI values, additivity is assumed, but in some cases the analytes in 
a mixture have significantly different toxic mechanisms of acEion and impact 
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different organs. In these cases! the overall HI likely overestimates noncancer 
risks. 

R-1.6 Remedial Goal Options. Those media with estimated incremental lifetime 
cancer risks above 1 in 10,000 or with a total HI greater than 1 (USEPA guidance) 
or cancer risks above 1 in 1,000,000 (FDEP guidance) are identified for each 
relevant site. These media are selected for development of media cleanup levels 
in accordance withUSEPA Region IV guidance (WSEPA, 1993b). Remedial goal options 
(RGOs) and available criteria are intended to provide the basis for the 
development of remedial alternatives in the FS, which follows the RI. 

Each RGO table contains the potential media cleanup levels for those media thar 
have cancer risk estimarses in excess of low4 (actually in excess of per FDEP 
guidance) or an HI greater than 1 or which have exposure point concentrations 
which are greater than relevant Federal or State standards and guidelines. Only 
analytes that individually contribute cancer risk greater than lo-' or an HQ 
greater than 0.1 for a given medium or exceed a standard or guideline are included 
In an RGO table. The table includes the concentrations associated with cancer 
risk levels of and lou6; with HQs of 0.1, 1, and 10; and any State or 
Federal regulatory guidance for an environmental medium. The concentrations at 
these risk levels are calculatedusing the rearranged site-specific RME daily dose 
equation used in the risk assessment. 

RGOs are presented for informational purposes during risk management activities 
and are not considered actual cleanup goals. Actual clean-up goals are to be 
developed further along in the RI/FS/ROD process. 

- 
R- I  -28 



APPENDIX R-2 

CONTAMINATION DELINEATION SAMPLES USED 
IN THE HUMAN HEALTH BASELINE RISK ASSESSMENT 
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This appendix identifies the contamination delineation samples which have been 
utilized in the human health baseline risk assessment for OU 1 at NAS Jackson- 
.ville. One table is presented for each of the four media, surface soil, surface 
water, sedimenc and groundwater, which has been evaluated here. In each case. 
the samples identified were collecred in locations which are outside the 
boundaries of the presumptive remedy. 

NOTE: The Orig Samp ID is the sample identifier which corresponds to all 
discussions in the RI report and in the presentation of r a w  data. "Sample ID" 
in the tables below is a sample identifier assigned during and used by the risk 
assessment. "Number of Occurrences" identifies the number of records (chemical 
or radiological parameters) associated with each sample. 
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TABLE R -  J 1 LIST OF SURFACE SOIL CONTAMINATION DELINEATION SAMPLES NORTH OF 
/CHILD STREET USED IN THE RISK ASSESSMENT IS PRESENTED BELOW. 

Sample locations for surface soil are identified in the attached Figure 4-17 from 
the Preliminary Characterization Summary Report for OU 1. Sample locations are 
designated "SLXXX" on that figure and they correspond with O r i g  Sample IDS "SLXXX" 
or "SLXXX 0-3". Orig Samples IDS which contain "..RP.." are duplicates. 

Sample ID Orig Samp ID Collect Date Number of Occurrences 
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a TABLE R+ . 2  LIST OF SURFACE SOIL CONTAMINATION DELINEATION SAMPLES SOUTH OF 
CHILD STREET USED IN THE RISK ASSESSMENT IS PRESENTED BELOW. 

Sample locations for surface s o i l  are i d e n t i f i e d  i n  the  attached Figure 4-17 from 
the Preliminary Characterization Summary Report for  OU 1. Sample locations are 
designated "SUXX" on that f i g u r e  and they correspondwith O r i g  Sample IDS "SLXXX" 
or "SLXXX 0-3". Orig Samples IDS which conrain " . . R P . . "  are duplicates. 

SL15A 
SL015 
SL015 0-3 
SL20A 
SL020 0-3 
SL21A 
SL021 
SLO2i 0-3 
SL26A 
SL026 0-3 
S L ~ ~ A  
SL056 
SL057 
SL058 
SL059 
SL060 
SL061 
SL06lDL 
SL062 
SLOG3 0-3 
SL065 0-3 
SL066 0-3 
SL067 0-3 
SL/RP 068 DUF 
SLO6S 0-3 
SL068 0-3 
SL068 0 - 3  
SL068 0-3 
SL068 0-3 
ST068 0-3 
SL069 0-3 
SL069 0-3 
SLRPO13 0-3 
SL079 
SL070 0-3 
SL070 0-3 
SL070 0-3 
SL070 0-3 
SL070 0-3 
SL070 0-3 
SL071 0-3 
SL073 
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Sample ID 
01B01401 
01B01601 
01B01701 
01B01702 
01B01801 
01B07201 
01B07401 
01B07401 

Old Samp ID Collect Date 
SL04 02/20/1991 
SL06 02/20/1991 
SL07 02/20/1991 
SL07 02/21/1991 
SLO8 02/20/1991 
SL079 b-6 03/06/1992 
SL082 3-5 03/06/1992 
SLO82 3-5DL 03/06/1992 

Number of Occurrences 
105 
105 
1 
10 3 
105 
15 1 
149 
2 

. . -- .. - - -. . . -- -- . -- -- -. 
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TABLE R-{. 3 LIST OF SUBSURFACE SOIL CONTAMINATION DELINEATION SAMPLES UTILIZED a IN r 
THE RISK ASSESSMENT IS PRESENTED BELOW. 



/ THE RISK ASSESSMENT IS PRESENTED BELOW. 
TABLE ~ - i . 4  LIST OF SURFACE WATER CONTAMINATION DELINEATION SAMPLES UTILIZED IN a 

Sample ID Old Samp ID 

SW006 
SW007 
SWOO8 
SW009 
SWOl4 
SWOT7 
SWOl8 
SW019 
sw020 
sw021 
SW023 
SW024 
SW026 
SWRP003 
SW027 
SWRPOO4 
SW028 
SW029 
SW030 
SW031 

Collect Date Number o f  Occurrences 
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Sample locations for sediment are identified in the attached Figure 2-2. The 
location identification numbers on the figure correspond directly with the Orig 
Sample IDS below. Orig Sample IDS with " . . R P . . "  designations are duplicate 
samples 

Sample ID O l d  Samp ID Collect Date Number of Occurrences 
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JXSD05301 
JXSD05401 
JXSDO54OlDUP 
JXSD05501 
JXSD05601 
JXSD05602 
JXSD06301 
JXSD06401 
JXSD06501 
JXD06501DUP 
JXD01902 
JXD02602 
JXD02702 
JXD02702D 
JXD03402 
JXD03502 
JXD03602 
JXD03602D 
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LIST OF GROUNDWATER CONTAMINATION SAMPLES UTLLIIZD IN THE RISK 
ASSESSMENT IS PRESENTED BELOW. 

For groundwater, sample locations are identified in Figure 2-1 (DPT confirmation 
samples labelled DPTXXX on this figure correspond with Orig Sample IDS which 
contain " . . C W X X X . . " ) ,  Figure 2-5 (contamination delineation well locations 
designated "U1,.MWXXXW on this figure correspond with Orig Sample IDS which are 
designated below as "UlMWXXX.."), Figure 2-8 (monitoring well locations 
designated "Ul..MWX" or "Ul..MWXX" on this figure correspondwith Orig Sample I D S  
designated below as "UlMWOOX. . "  or "UlMWOXX.." or "SSMW-X" or "DSMW-X" or "SSMW- 
X X ' b r  DSMW-Mi') . 

Sample I D  

01G00301 
01G00601 
01G00602 
01G00701 
01G00702 
01G01301 
01G01302 
01G01302D 
01G07901 
01G08001 
01GO8001D 
01G08401 
01609701 
0lG09702 
01G09702 
01G09702D 
01G09801 
OlGlOOOl 
OlGlOlOl 
01G10201 
01G14601 
01G14602 
01G15801 
01615802 
01G15901 
01G15902 
01G16802 
01G16803 
01G16902 
01G16902D 
01G16903 
01G17101 
01G17102 
01G17201 
oi~i7202 
01G17202 
01G17301 
01G17302 
01G17401 
01G17402 

' OlGl7403 

Old Samp ID Collect Date Number of Occurrences 
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ssm-11 
u1MW01102 
DSMT- 1 2  
u1MW01202 
DSMW- 14 
UlMT01403 
UlMW01403DUP 
DSMW- 15 
UlMW01503 
SSMW- 16 
UlMW01603 
SSMU-017 
UlMW01703 
DSMW- Ol8 
UlMW01802 
DSMW-19 
UlMW01902 
UlMW01902DL 
DSMW- 2 
u1MW00202 
u1MW02002 
ssm-21 
UlMW02103 
DSMW-22 
~ 1 ~ ~ 0 2 2 0 2  
SSMW-23 
UlMW02302 
SSMW-7 
UlMW00702 
DSMW - 8 
UlMT00802 
UlMW10101 
UlMW10102 
UlMW10102DL 
UlMW08701 
UlMW08702 
UlMW08901 
UlMW08902 
UlMW08902DL 
UlMW09301 
UlMW09302 
UlMW09501 
UlMW09502 
UlMW09701 
UlMW09701 
UlMW09702 
UlMW09702DUP 
UlMW09901 
UlMW09901 
UlMW09902 
JXCWO1701 
JXCWO1702 
JXCWO7701 
JXCWO7801 
JXCWO 8101 



APPENDIX R-3A 

DOCUMENTATION OF SCREENING CONCENTRATIONS USED 
FOR SELECTION OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN 
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This appendix contains documentation of the selection of a single screening 
concentration (based on risk-based screening levels, standards and guidelines) 
for each chemical in each medium for the purposes of chemical of potential concern 
(CPC) selection in the human health baseline risk assessment. The selected 
screening concentration for each chemical in each medium incorporates the U . S .  
EPA Region I11 Risk-based concentrations for COC selection (based on cancer risk 
of 1 x l o L 6  or hazard quotient of 0.1) and available Federal standards and State 
of Florida standards and guidelines. Footnotes for each table within this 
appendix identify the specific standards and guidelines which are incorporated 
into the CPC selection process. 

The selected screening concentration is, in each case, the lowest of the risk- 
based concentration and all appropriate standards and guidelines. The application 
of this approach in the CPC selection process means that chemicals will not be 
eliminated from the risk assessment based on U.S. EPA criteria unless they are 
at least as stringent as the corresponding State of Florida concentrationvalues. 
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Table R-3A.1 
Screening Concentrations for Surface Soil 

For Selection of Human Health Chemicals of Potential Concern 

Volatiles bglkgl 

1.2-Dichloroethene 

Acetone 

Benzene 

Carbon Disulfide 

Methylene Chloride 

Toluene 

Xylene (total) 

Semivolatiles (pglkg) 

1,2,4-Trichlorobenzene 

2-Methylnaphthalane 

4-Methylphenol 

Acenaphthene 

Acenaphthylene 

Anthracene 

Benzo (a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Benzo(g,h,i)Perylene 

Benzo (k) Fluoranthene 

Bentoic Acid 

Butylbenzylphthalate 

Carbazole 

Chrysene 

Di-n-Butylphthalate 

Dibenz(a,h)Anthracene 

Dibenzofuran 

Fluoranthene 

Fluorene 

Indeno (I ,2,3-cd)hrene 

Naphthalene 

Phenanthrene 

Pyrene 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

See notes at end of table. 

Selected 
Screening 

Concentration 

Florida 
Cleanup 
Goal 

Chemical ' 
Risk-Based 
Screening 

Concentration 



Table R-3A.I (Continued) 
Screening Concentrations for Surface Soil 

For Selection of Human Health Chemicals of Potential Concern 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

Risk-Based Florida 
Chemical ' Screening Cleanup 

PesticideslPCBs (pglkg) 

4,CDDD 4,740 

PesticideslPCBs bglkg) 

4,CDDE 

4.4-DDT 

Aldrin 

Aroclor-I 254 

koclor-1260 

Dieldrin 

Heptachlor 

Heptachlor epoxide 

alpha-BHC 

gamma-Chlordane 

DioxinslFurans (pglkgl 

1,2,3,4,6,7,8-HpCDF 

HpCDFs (total) 

HxCDFs (total) 

OCDF 

1,2,3,4,6,7,8-HpCDD 

HpCDDs (total) I OCDD 

inoraanics (rnglkg) 

Aluminum 

Antimony 

Arsenic 

Beryllium 

Cadmium 

Calcium 

1 Chromium 39 12201 1 
Cobalt 

Copper 

Cyanide 

Iron 47,824 ND 

See notes at end of table. 

Selected 
Screening 

39 

NSC 

290 

160 

47,824 



Table R-3A.l (Continued) 
Screening Concentrations for Surface Soil 

For Selection of Human Health Chemicals of Potential Concern 

Remedial investigation 
NAS Jacksonville 

Jacksonville, Florida 

Lead 

Magnesium 

Manganese 

lnor~anics (rnglkgl 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Vanadium 

Zinc 

Radioisotoaes (pcilg) 

Gross Alpha 

Gross Beta 

Radium-226 

Radium-228 

Chemical ' 
Selected 

Screening 
Concentration ' 

400 

460,468 

39 

See notes at end of table. 

Risk-Based 
Screening 

Concentration 

Florida 
Cleanup 
Goal 
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' The chemicals listed are those that were positively detected in the surface soil at NAS Jacksonville 
OU 1. 

For all chemicals except the essential nutrients, the USEPA Region Ill COC Screening Table for 
residential soil per January 1993 guidance has been used, unless otherwise noted. Actual values 
are taken from the COC Screening Table dated March 18, 1994 which calculates screening values 
based on a cancer risk of 10.' and a hazard quotient of 0.1. For essential nutrients (calcium, iron, 
potassium, magnesium, and sodium), ABB-ES has calculated screening concentrations. Derivation 
bf screening concentrations is presented in Appendix R3. 

Florida Department of Environmental Protection (FDEP) memorandum dated July 5, 1994. Values 
presented are the lesser of the Clean-up Goals based on the hazard index for the child resident or 
the cancer risk for the aggregate resident. 

The selected screening concentration for the human health risk assessment is the lowest value of 
the RBC and Florida Cleanup Goal. 
' RBC value for 2-methylnaphthalene is not available; RBC for naphthalene is used as a surrogate. 
' RBC value for this PAH is not available; RBC for pyrene used as a surrogate. 
' RBC value for di-n-butylphthalate is not available; RBC for dibutylphthalate is used as a surrogate. 

RBC vaiue for this specific Aroclor is not available: the general RBC for polychlorinated biphenyls 
is used as a surrogate. 

RBC values for alpha or gamma chlordane are not available; RBC for chlordane is used as a 
surrogate. 
lo RBC value for this dioxin is not available; RBC for hexachlorodibenzo-p-dioxin mixture is used as 
a surrogate. 
" RBC is based on arsenic as a carcinogen. 
j2 RBC is based on chromium V1. 
l 3  RBC value for cyanide is not available: RBC for hydrogen cyanide is used as a surrogate. 
l4 RBC is not available; value is from Interim Guidance on Establishing Soil Lead Cleanup Levels at 
Superfund Sites (OSWER directive 9355.4-12). 
'' RBC value for nickel is not available; RBC for nickel soluble salts is used as a surrogate. 

Notes: pglkg = micrograms per kilogram. 
mg/kg = milligrams per kilogram. 
pci/g = picocuries per gram. 
NSC = no screening concentration available. 
RBC = risk-based concentration. 
000 = dichlorodiphenyldichloroethane 
DDE = dichlorodiphenyldichloroethylene. 
DDT = dichlorodiphenyltrichloroethane. 
HHRA = human health risk assessment. 
COG = contaminant of concern. 
NA = not applicable. 
NP = analyte is not presented in FDEP guidance. 
ND = analyte is presented in FDEP guidance bur no data is provided. 
OCDF = octachlorodibenzofuran. 
OCDD = octachlorodibenzo-p-dioxin. 
HpCDD = heptachlorodibenzo-p-dioxin. 
TCDF = tetrachlorodibenzofuran. 
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Table R-3A.2 
Screening Concentrations for Subsurface Soil 

For Selection of Human Health Chemicals of Potential Concern 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

Chemical ' 

Volatiles k g l k g )  

1,2-Dichloroethane 

l,2-Dichloroethene 

Acetone 

Benzene 

Chlorobenzene 

Chloroform 

Ethylbantene 

Tetrachloroethene 

Toluene 

Trichloroethene 

Xyiene (total) 

Semivolatiles uglkgl 

2-Methylnaphthalene 

Acenaphthene 

Benzo(a)Anthracene 

Bento(b)Fluoranthene 

Benxo(k)Fluoranthene 

Chrysene 

Di-n-Butylphthalate 

Dibenzofuran 

Fluoranthene 

Naphthalene 

Phenanthrene 

Pyrene 

bis(2-Ethylhexyl)Phthalate 

See notes at end of table. 

Selected 
Screening 

Concentration 
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Table R-3A.2 (Continued) 
Screening Concentrations for Subsurface Soil 

For Selection of Human Health Chemicals of Potential Concern 

Remedial Investigation 
NAS Jacksonville 

Jacksonville. Florida 

Chemical ' 

PesticideslPCBs (pglkg) 

Aroclor-1260 

Inorganics (mglkg) 

Aluminum 

Barium 

Cadmium 

Calcium 

Chromium 

Copper 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Selenium 

Sodium 

~ inad ium 

Zinc 

Total Petroleum Hydrocarbons (pglkg) 

Total Petroleum hydrocarbons 

Radioisotopes (pcilg) 

Gross Alpha 

Gross Beta 

Radium-226 

Radium-228 

Selected 
Screening Con- 

centration 

The chemicals listed are those that were positively detected in the subsurface soil at NAS 
Jacksonville OU 1. 

Florida Department of Environmental Protection (FDEP) memorandum dated April 5 ,  1995. 
Values presented are the leaching-based Cleanup Goals. 

Notes: pg/kg = micrograms per kilogram. 
mg/kg = milligrams per kilogram. 
pci/g = picocuries per gram. 
HHRA = human health risk assessment. 
ND = analyte is presented in FDEP guidance but no data is provided. 
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Table R-3A.3 
Screening Concentrations for Groundwater and Surface Water 

For Selection of Human Health Chemicals of Potential Concern 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Rotida 
I I I 

l,Z-Dichloroethene (total) 5.5 " 70 l4 70 

Chemical ' 

Acetone 370 NA 700 

Benzene 0.087 5 1 

Risk-Based 
Concentration ' 

Carbon Disulfide 2.1 NA 700 

Chlorobenzene 3.9 N A N A 

Federal Maximum 
Contaminant Level 

Chloroform 0.15 100 6 

Florida 
Guidance 

Concentration 

Ethylbenzene 130 700 30 

Methylene chloride 4.1 5 5 

Tetrachloroethene 1.1 5 3 

Toluene 75 1,000 1,000 

Trichloroethene 

Vinyl Chloride 

Xylene (total) 1,200 10,000 10,000 

Selected 
Screening 

Concentration 

See notes at end of table. 
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Table R-3A.3 (Continued) 
Screening Concentrations for Groundwater and Surface Water 
For Selection of Human Health Chemicals of Potential Concern 

Sernivolatiles b g A )  

Acenaphthene 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

Benzoic Acid 15,000 N A 28,000 

Chemical ' 

Carbazole 3.4 N A 7.5 

Dibenzofuran 

Risk-Based 
Concentration 

Diethylphthalate 

Fluorene 150 N A 280 

Federal Maximum 
Contaminant Level 

Naphthalene 150 N A 6.8 

Florida 
Guidance Con- 

centration ' 

Phenanthrene 110 N A 10 

Phenol 2,200 N A 10 

Inorganics (pgn) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 1.8 5 5 

Calcium 1,055,398 N A N A 

Chromium 18 100 100 

Cobalt N A N A N A 

Copper 140 l 5  1,300 1,000 

Cyanide lo 73 200 200 

See notes at end of table. 

Selected 
Screening 

Concentration 

20 

15,000 

0.0092 

4.8 

3.4 

NSC 

2,900 

370 

73 

150 

6.8 

10 

10 

0.1 

200 

1.5 

0.038 

260 

0.01 6 

1.8 

1,055,398 

18 

NSC 

140 

73 
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Table R-3A.3 (Continued) 
Screening Concentrations for Groundwater and Surface Water 
For Selection of Human Health Chemicals of Potential Concern 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

Inorganics @gill 

Iron 

Lead 

Chemical ' 

Magnesium 1 18,807 N A N A 

Manganese 18 

Risk-Based 
Concentration 

Mercury 

Nickel 

Potassium 297,016 N A N A 

Federal Maximum 
Contaminant Level 

Selenium 

Siwver 

Sodium 

Thallium 

Vanadium 

Zinc 

Florida 
Guidance Con- 

centration ' 

Selected 
Screening 

Concentration 

See notes at end of table. 
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Table R-3A.3 (Continued) 
Screening Concentrations for Groundwater and Surface Water 
For Selection of Human Health Chemicals of Potential Concern 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

' The chemicals listed are those that were positively detected in the groundwater at NAS Jacksonville OU 1. 
For all chemicals except the essential nutrients, the USEPA Region Ill COC Screening Table for tap water per January 1993 

guidance has been used, unless otherwise noted. Actual values are taken from the COG Screening Table dated March 18, 1994 
which calculates screening values based on a cancer risk of 10.' and a hazard quotient of 0.1. For essential nutrients (calcium, iron, 
potassium, magnesium, and sodium), ABBES has calculated screening concentrations. Derivation of screening concentrations is 
presented in Appendix R-3. 

Federal MCLs are taken from USEPA Drinking Water Regulations and Health Advisories from May 1994. 
Florida Guidance Concentrations are taken from Chapter 6 (Guidance Concentrations Index) of the Florida Department of 

Environmental Protection Groundwater Guidance Concentrations from June, 1994. Guidance concentration may be listed as a 
Florida Primary Standard, Florida Secondary Standard, carcinogen, organoleptic, or a systemic toxicant in the Guidance 
Concentration Index. The identity of the concentration is not listed in this table. 

The selected screening concentration for the human health risk assessment is the lowest value of the RBC, Federal MCL, and 
Florida Guidance Concentration. 

RBC value for 2-methylnaphthalene is not available; RBC for naphthalene is used as a surrogate. ' RBC value for this PAH is not available: RBC for pyrene used as a conservative surrogate. 
RBC is based on arsenic's properties as a carcinogen. ' RBC is based on value for chromium VI. 

l o  RBC value for cyanide is not available: RBC for hydrogen cyanide is used as a surrogate. 
1 1  Treatment technology action limit for lead in drinking water distribution system identified in the Drinking Water Standards and 
Health Advisories (USEPA, 19941.- 
12 RBC value for nickel is not available: RBC for nickel soluble salts is used as a surrogate. 
l3 RBC value for thallium is not available; RBC for thallium sulfate is used as a surrogate. 
14 Primary MCL is for cis-l,2-Dichloroethylene. 
l5 Treatment technology action limit for copper in drinking water distribution system identified in the USEPA Drinking Water 
Standards and Health Advisories from May, 1994. 
'' Treatment technology action limit for lead in drinking water distribution system identified in the USEPA Drinking Water Standards 
and Health Advisories from May, 1994. 

Notes: NA = not available. NE = not an essential nutrient. 
RBC = risk-based concentration. NSC = no screening concentration. 
MCL = maximum contaminant level. DDD = dichlorodiphenyldichloroethane. 
PAH = polyaromatic hydrocarbon. 
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Table R-3A.4 
Sediment Screening Concentrations 

For Selection of Human Health Chemicals of Potential Concern 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

Chemical ' 

Josatiles (pglkg) 

I ,1-Dichloroethane 

1,2-Dichloroethene (total) 

!-Butanone 

4cetone 

3enzene 

;arbon Disulfide 

;hiorobenzene 

Vlethylene Chloride 

retrachloroethene 

roluene 

rrichloroethene 

hnyl Chloride 

Cylene (total) 

Sern~olatiles (Irglkg) 

benaphthene 

3enzo(a)Anthracene 

3enzo(a)Pyrene 

3enzo(b)Fluoranthene 

Benzo(g,h,i)Perylene 

Benzo (k) Fluoranthene 

Chrysene 

Di-n-Octyl Phthalate 

Fluoranthene 

lndeno (1,2,3-cd)Pyrene 

Phenanthrene 

Phenol 

Pyrene 

bis(2-Ethylhexy1)Phthalate 

PesticideslPCBs (pglkgl 

4,4-DOT 

4,4-DDD 

4,4-DDE 

Aroclor-1248 

Aroclor-1260 
- 

See notes at end of table. 

Selected Screening 
Concentration 



Table R-3A.4 (Continued) 
Sediment Screening Concentrations 

For Selection of Human Health Chemicals of Potential Concern 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

Chemical ' 

ilpha-Chlordane 

gamma-BHC (Lindane) 

'esticideslPCBs (pglkgl 

gamma-Chlordane 

3ioxins lpglkg) 

1,2,3,4,6,7,8-HpCDD 

3CDD 

2,3,7,8-TCDF 

OCDF 

lnoraanics (mglkg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

~ h a l i u m  

Vanadium 

Zinc 

See notes at end of table. 

Selected Screening 
Concentration 

470 

490 

470 

a 0.1 

Oo.l 
ao.l 

0.1 

23,W 

3.1 

' 0.37 
550 

0.15 

3.9 

1,0Oo,MH3 

3.9 

NSC 

290 

' 160 

47,824 

lo 400 

460,468 

39 

2.3 

" 160 

1,000,000 

39 

39 

I,MX],D00, 

"0.63 

55 

2.300 



DRAFT 

Table R-3A.4 (Continued) 
Sediment Screening Concentrations 

For Selection of Human Health Chemicals of Potential Concern 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 
I 

Chemical ' 
Total Petroleum Hvdrocarbons (rnglkg) 

Total Petroleum Hydrocarbons 

Selected Screening 
Concentration 

Radioisotope b g A )  

Actinium-228 

Bismuth-212 

Cesium-137 

Gross Alpha 

Gross Beta 

Radium-226 

Radium-228 

Thallium-208 

Uranium-235 

See notes at end of table. 
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Table R-3A.4 (Continued) 
Sediment Screening Concentrations 

For Selection of Human Health Chemicals of Potential Concern 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

' The chemicals listed are those that were positively detected in the sediment at NAS Jacksonville OU 1. 
For all chemicals except the essential nutrients, the USEPA Region Ill COG Screening Table for residential soil per January 

1993 guidance has been used, unless otherwise noted. Actual values are taken from the COC Screening Table dated March 
18, 1994 which calculates screening values based on a cancer risk of los and a hazard quotient of 0.1. For wssential 
nutrients (calcium, iron, potassium, magnesium, and sodium), ABBES has calculated screening concentrations. Derivation 
of screening concentrations is presented in Appendix R-3. 

RBC value for this PAH is not available; RBC for pyrene used as a conservative surrogate. 
RBC value for this specific Aroclor is not available: the general RBC for polychlorinated biphenyls is used as a surrogate. 
RBC values for alpha or gamma chlordane are not available: RBC for chlordane is used as a surrogate. 
' RBC value for this dioxin is not available: RBC for hexachlorodibenzo-p-dioxin mixture is used as a surrogate. 
' RBC is based on arsenic as a carcinogen. 

RBC is based on chromium VI. 
RBC value for cyanide is not available; RBC for hydrogen cyanide is used as a surrogate. 

l o  RBC is not available; value is from Interim Guidance on Establishing Soil Lead Cleanup Levels at Superfund Sites 
(OSWER directive 9355.4-12). 
11 RBC value for nickel is not available: RBC for nickel soluble salts is used as a surrogate. 
l Z  RBC value for thallium is not available: RBC for thallium sulfate is used as a surrogate. 
l3 Screening value is the Florida total petroleum hydrocarbon soil clean-up goal for thermally treated soil as cited in Chapter 
62-775, of the Florida Administrative Code (Florida Legislature, 1992). 

Notes: pg/kg = micrograms per kilogram. 
mg/kg = milligrams per kilogram. 
NSC = no screening concentration available. 
RBC = risk-based concentration. 
DDD = dichlorodiphenyldichloroethane. 
ODE = dichlorodiphenyldichloroethylene. 
DDT = dichlorodiphenyltrichloroethane. 
HHRA = human health risk assessment. 
COG = contaminant of concern. 
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Jnited States Region I l l  EPN903iR-93001 
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Guidance Manual 
Risk Assessment 

Selecting Exposure Routes and 
Contaminants of Concern by Risk-Based 
Screening 

EPA Contacc Dr. Roy L Smith 

Hazardous Waste Management Division 
Office of Superfund Programs 
January 1993 

~ u m a i  health risk assessment includes efforr-intensive sreps which require many detailed ca/culations by expem. Most 
baseline risk assessments are dominated by a few cr;emicals and a few routes of exposure. Effort expended on minor 
conraminants and exposure routes, /A those  which do nor influence overall risk, is essentially wasted. This gu~aance 
is intended ro identify and focus on dominant contaminants of concern and exposure routes ar Me earliest feasible pornr 
in the baseline risk assessment. Use of these methods will decrease effort and time spenr assessing risk, without loss 
of prorectiveness. This guidance is not intended for orher risk assessment acrivities, such as determining preliminary 
remediarion goals. 

a SELECnNG CONLAMINANTSAND MPOSURE ROUES 
OF CONCERN 

Mosr samples from hazardous wasre sites are anatyzed 
for 103 target compounds and analytes recommended 
by the EPA Superfund program. Semi-volatile analysis 
can detecr additional tentatively identified compounds 
not on the target lists. Special analytical services 
procedures, 1f used, may find still more contaminants. 
The combined number of contaminants detected ar a 
site sometimes exceeds one hundred. 

While EPA considers it necessary to gather informabbn 
on many conraminants, very little of mis dara actually 
influences rhe overall quanritative assessment of health 
risk. For most sites, baseline risk assessments are 
dominated by a few contaminants and a few routes of 
exposure. The remaining tens, or hundreds, of 
detecred conraminanrs have a minimal influence on toral 
risk. This small impact is lost by rounding. Entire 
environmental media may contain not a single 
conraminant at a concenmtion which could adversely 
affect public health. Quantitative risk calculations using 
data from such 'riskfree' media have no effect on the 
overall risk esrimate for the site. . 

.: .- a The EPA baseline risk assessmenr process at several 
points requires careful data evaluation by scienufic 

expens. These evaluations, which are contaminant- 
specificy include: ( I )  ~tatisti~al comparisons between 
sire-relared and background samples, (2) special 
handling of undetected conraminanrs, (3) cdculaa'on of 
toxicity equivalence, (4) evaluation of frquency of  
detection, and (5) comparison with ARARs. Because 
overall risk is usually driven. by  a few contaminants and 
exposure roures, effort spent in derailed evaluation of 
minor conraminanrs and rorrfes of exposure is 
essenrially wasted. For some sites, this wasted effort 
exceeds 90% of me total. 

The baseline risk assessment process can be made 
more efficient b y  focusing on dominant contaminants 
and routes of exposure ar the earliest feasible stage. 
The mechanisms recommended for this are (1) a re- 
ordering o f  rhe process of eliminating contaminants and 
routes of exposure, and (2) use of a risk-based 
concentration screen. Appropriately used, this process 
can dramatically reduce the effort of risk assessment, 
while not changing the result sigrtifieandj'. 

Chapter 5 of 'RAGS IA' (Risk Assessment Guidance for 
Suwrfund. Volume I, Human Health Evaluation Manual 
(Part A), EPA, 1989) provides a detailed procedure for 
evaluating dara for a baseline risk assessment. This 



procedure includes sreps b y  which the risk assessor 
selecrs conrmlnanrs of concern in each exposure 
medium. These sreps are summarized in Table 1. 

There are rwo major limimtions to the RAGS procedure. 
First, rhe eliminating srep (a concentration toxiciry 
screen) comes late in the process. Many of the 
preceding steps /e_q, evaluation of quanutarion limits, 
comparison with background, ca/culation of toxicriy 
equivalence,- and evaluation of frequency of detection) 
are conraminant- and medium-specific. They require 
the sustained attention of an expen, and cannot be 
auramared. I f  the contaminant is eliminated, this work 
is wasred. 

The second limitation is rhat the concentration toxicity 
screen compares onty relarive risk among conlaminanrs 
in the same meuium. While very efficient at selecting 
dominant contaminants in each medium? this method 
does nor evaluate significance of total risk for rhe 
mwi'um. Thus, the concenmtion toxkny screen can 
eliminate conraminants. bur not routes of exposure. 

RECOMMENDED METHODOLOGY 

This guidance makes two changes intended ro remove 
the limirations in existing guidance. These 
recommendations are 'intended for baseline risk 
assessments. 

1. R-hg d s e p ~  The eliminating screen is 
moved forward in h e  dam evaluation process to a point 
immediately following data qudily evaluatjon. The new 
process is shown in Table 2. Effon-intensive steps such 
as evaluation of quanldation limits and compm'son wiof 
background now follow me elimin8ting screen The 
steps are divided info four categories: dam qudn'y 
evaluation, jnin'al dam set reducdon, re-inclusion of 
special cases, and option& final data set reduction. 

The data quality evaluarion steps (BYaluafing 
appropriateness of methods and qualifiers, significance 
of blank commination, and need for special analyses) 
should be done as descfitred in RAGS lA, Cheprer 5. 
L k ~ r .  L S ~  risk asse,t-xr should cmswt WT& &99 APM lo 
discuss tne use o; XQ risx-basal cs.?cenrrzncn t z s ; ~  
(described in item [2] behnv) as e screening 
mechanism. Wifh the RPM's approval, the risk assessor 
should reduce tbe dete set and document tt7e mionale 
for eliminating contaminants and routes of expasure 
from furtf7er sn&@is. 

Aher the initial dm set reduction, the risk assessor and 
RPM should consider re-including specific 
contaminam& on the basr's of historical data, tolbcity, 
mobility, persistence, bioaccumulation, s p e c i a l w u r e  

roures, specral rrearabiliry proolems. or exceeaance of 
ARARs. These acwiries Snouid proceed as descrioed 
in Section 5.9 of RAGS IA. 

Final&, oprional further reductions in the dam set may 
be just~fjed, based on rhe status of 8 contaminant as an 
essential nlnrienr, low r'requency of derecnon, or no 
statistical dilference benveen sire and background 
levels. These evaluations, tbe most complicated and 
contaminant-specific. are saved for last 

2 Scmening by risk-lmxd c-bm. The 
screening merhw' is changed from the relative 
concentrarion toxicity screen of RAGS IA to an absolute 
comparison of risk. This is done by means of a table of 
risk-based concentrations (Appendix I). 73is rable 
contains levels of nearly 600 conaminanrs in air, 
drinking water, fish tissue, and sorl, which correspond 
to a systemic hazard quotient of 0.7 or a lifetime cancer 
risk of I@. The risk-based concenrrations were 
developed using protective default exposure scenarios 
suggested b y  EPA (1991) and the best m'Iable 
reference doses and carcinogenic potency slopes (see 
the table for sources), and represent relative& protective 
environmental concentmuons at which EPA would 
typically nor take action. 

The risk-based concentration screen is used as follaws: 

(a) The risk assessor extracts Lt?a maximum . r 
. -  - 

concentration of each substance detected in 
medium. 

(b) tf &be marimum concenmtion exceeds the risk- 
based concentration for rhat medium, the 
contaminant is rerained for risk sssessmenr, for all 
routes of exposure irrvolving tt?m medium. 
Ottrenvise me conraminant is dropped for rhar 
medium. 

(c) I f  a specific contatninaRt does not exceed its risk- 
based concem'on  for any msdium, the 
contaminant is dropped from me risk asrwment. 

(e) All contaminants and emsure routes which are 

(0. tf fie risk assessor wanrs to include a route of 
mposure nor covered in the fisk-tzased I 
concentration table. the eauations pmded in I 



based concenm'ons. Similarty, me risk assessor 
can use me same wuauons to calculate wtemare 
risk leveis (&other than a systemic hazard 
quotiem of 0.1 and lifetime cancer risk of 1 @) to be 
the basis for screening. 

SUMMARY 

The process by which corrtaminants and exposure 
routes are selected in quantitative risk assessment can 
be made less effon-intensive b y  WO simple changes. 
First, higheffort steps should be posponed until later in 
the selection process, because perfomring these 
operations on nivial contaminants and exposure routes 
is pointless. Second, changing from a re/& 
concenrrabon toxicrfy screen to an absolute risk-based 
concenrrauon screen improves the risk assessor's 
ability to focus on dominant contaminants and exposure 
routes at an earlier stage. 
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Table 1. Summary of axisting EPA guidance on selecting cx#rmminants,of concern (=A, 1989. chaprer 5) 

Section 5.1 : Combining data from site investigations 

1. Determine il methods are appropriate 

2 Evaluate quantitation limits 

3. Determine if qualifiers are appropriate 

4. Determine if significant blank comaminaion exists 

5. Determine if special anaQses for tentativety idemifid compounds are needed 

6. Compare site samples to background 

Section 5.9: Further redudion in the number of chemicals (optional) 

7. Consult with RPM 

8. Document rationale for eliminaring chemicals 

9. Examine historical information 

10. Consider exceptional toxicity, mobility. persistence, or bioaccumulztion 

1 1.  Consider special exposure routes 

12 Consider special treatability problems 

13. Detenine if contaminants exceed ARARs 

14. Group chemicals by dass. evaluate toxicry equivalence 

15. Evaluze frequency of detaion 

16. Evaluate assentiality 



Table 2 EPA Region 111 guidance on s W n g  contaminants and exposure r w t e s  of concern II 
4. Data qudrty evaluation 1 

I .  Determine if methods are appropriate 11 
2 Determine if qualifiers are appropriate I1 
3. Determine if significant blank contamination exists 11 
4. Determine if special analyses for tentatively identified compounds are needed /I 

B. Reduce data set using risk-based concentration screen !I 
5. Consutt with RPM II 
6. Use risk-based concentration table to screen contaminants and exposure routes of concern II 
7. Document rationale for eliminating chemicals and exposure routes I 

C. Consider re-including eliminated chemicals acd routes, based on: \I 
8. Historical information 11 
9. Exceptional toxicrty, mobility, persistence, or bioaccumulaiion 11 
10. Special exposure routes I1 
1 1. Special treatability problems II 
13. Toxicry equivalence of chemical class (e-g., CDDfCDFs, P A W  (I 

D. Make further specific reductions in data set (optional) II 
14. Evaluate essentiality II 
15. Evaluate frequency d detection II 
16. Compare site sam~les to background - I 



Appendix I: 
EPA Region III Risk-Ehd Screening Table 

Backpound Lnfomtion 

Gennal: Separate carcinogenic and non-carcinogenic risk-based concentrations were 
calculated for each compound for each pathway. The concentration in the table is the lower 
of the two, rounded to two s i m c a n t  figures. The following terms and values were used in 
the calculations: 

VARIABLE l3NTs  VALUE LABEL" 

1-General: 

Carcinogenic potency slope oral kg-g I 8So 

Carcinogenic potenfy slope inhaled k w ‘ w  w CPSi 

Rcfcrenct dose oral W1'Wd RWo 

mgflcgld Reference dose inhaled RfDi 

Tar gct mncer risk unirlcs 1.00e-06 TR 

Target hazard quotiwr unitless 0.1 THQ 

Body weight. adult kg 70 BWa 

Body weight, age 14 kg 15 BWc 

Averaging time = r h o  gens d 25550 Arc 

Amaging time nonarcinogens d ED x 365 ATn 

Inhalation. adult m3/d 20 IRAa 

Inhalation, child m3/d 12 W 

Inhalation factor. age adjured m3-ykgd 11.66 FAPdj 

Tap w t e r  ingestion, adult Ud 2 RWa 

Tap waur ingauon, child Ud 1 . lRWc 

Tap water ingation factor, agc adjusted L Y & ~  1.W m 3 d j  

Fuh ingutian %d S4 IRF 

Soil ii:;ation. zault mud 100 lRSa 

Sail ingution, child Wid 200 lRSc 

Soil ingation faaor. age adjusted mg-~fifJ-d 114s mj 

2-Rtsidential 

Eqx~urc frequency, residential d/y 350 EFr 

Exposure duration, residtntial Y 30 EDtot 



VARLABLE VALUE LABEL 

W u r e  duration, age 1-6 Y 6 EDc 

Volatilization factor Urn3 05 W 

3-Occupational 

Exposure kequency, ompational 63r 250 EFo 

Erposure duration, occupational Y 25 ED-0 

' = Contaminant-specific toxicity paramctcrs 

The prioriry among sources of toxicoiogical constants was as follows: (1) IRIS, (2) HEAX, 
(3)  HEAST alternative method. (4) ECAO-Cincinnati? ( 5 )  withdrawn from IIUS, (6) 
withdrawn from HEAST, and (7) other EPA documents. Each source was used only if 
numbers from higher-pri,oriry sources were unavailable. 

Algorithms: 

1. Age-adjusted factors: Because contact rates with tap water, ambient air, and residential 
soil ar t  different for children and adults, carcinogenic risks during the first 30 years of lifc 
were calculated using age-adjusted factors. These facrors approximated the integrated 
exposure from binh unul age 30 by combining contact rates, body weights, and exposure 

- durations for two age groups - small children and adults. The age-adjusted factor for soil 
was obtained from RAGS Is; the others were developed by analogy. 

a. Air inhalation ( [ d m  y]/[kg- dl): 

b. Tap water ingestion ([L. ylflkg* dl): 

IiWaa'j = 
EDc . IRWc (Elltot - EDc) IR Wa + 

B Wc B Wa 

c. Soil ingestion ([mg. yJ/[kg* dl): 

IFSadj = 
EDc - IRSc 

+ 

(EDtot -EDc) IRSa 
BWc BWa 



2. Residential water use (pgL). Volariiization tcrmr were caiculated onb for compounds 
~ f h  1 1 1 1 1 1 1  in the "VOC' column. Compounds havhg a Hcnn's Law consrant Fearer than 
10' were considered volatile. The liitdmav be incompiete. but is unlkely to include false 
positives. The equations and the volatilhtian factor (W. above) were obtained 
RAGS iB. Oral potency slopes and reference doses were used for both oral and inhaled 
exposures for voiatile compounds lacking inhalation values. Inhaled poonq  slopes wcre 
substituted for unavailable oral potenq slopes only for volatile compounds; irhaled 
wcre substitu~ed for unavaiiable oral RfDs for both volatile and non-volatile compoundi. 

a. Carcinogens: Calculations were based on combined childhood and adult exposure. 

b. Non-carcinogens: Calculations were based on adult exposure. 

7i4Q BWa ATn - 10001' -8 

E D ~ D ~  [ ' IRA' 
RfDi RID0 

3. Air (pgim3). Oral potenq slopes and references were used where inhalation values wcre 
not available. 

a. Carcinogens: Calculations were based on combined childhood and adult exposure. a 

b. Non-carcinogens: Calculations were based on adult exposure. 

4. Fish (rngfkg?' 

a. Carctr..;ens: Ca1cuiarior.s were basel: ;A adult eqi:4re. 



b. Non-carcinogens: Calculations were based on adult exposure. 

l H Q  - R p o  BWa .,4Tn 
IRF EFr - EDtot - - 

5. Soil commercialiindustrial (mgkg): The default exposure assumption that only 50% of 
incidental soil ingestion occurs at work has been omitted. Calculations were based on adult 
occupational exposure. 

a. Carcinogens: 

- 

IRSa EFo* ED0 - . CPSo 
10' 2 

4 

IRSa EFo . ED0 a- 

lo' -Y 

6. Soil residential (rngikg): 

a. Carcinogens: Calculations were based on combined childhood and adult exposure. 

TR . ATc 
IFSadj EFr - . CPSo 
lo( " 

b. Non-carcinogens: Calculations were based on childhood exposure only. 

lo' = 
4 





EPA Region 9 COC Screening Table: R.L S m h  

,Con!arpinapl . 

Assure 
Asulanl 
Alrazine -- 
Amnicctin 81 
Azoben ztne 
Barium and compounds - .- 
Baygon 
Daylclon 

Bcnomyl 
knlazon 
Benzaldehyde 
Benzene 
Benzidine 
knwic acid 
Wnzolrichloridt 
lknzyl alcohol 
Uenryl chloride 
Ueryllium and compounds 
gdrin .- 

Uiphcn~hrin (Talstar) 
I ,  1-Uiphtnyl 
Bis(2-chlomthyl)tlher 
Bb(2-chloroisopropyl)ether 
Bis(chloromtthfl)e[htr 

B'sphtnol A 
ron (and Imratcsl Bb . .- 

Boron lrifluoridc 
Orornodichlotumcthane 
Bromoelhene 
Bromofom (Irihromornclhme) 

. L 

Bmmomelhme 
I-Bromophenyl phenyl c~her 
Brornophos 
Bromoxynil 
Dromorpi lwIanoate  . -- - 

!!MST:-c=EI'A - ECAO o=Orhcr EPA dorunrrnrs 

1 1 I I; 

33 n 3.3 n 1 3  n 920 n 

LBO n 18 n 6.8 n 5100 n 

0.003 F 0.3 c 0.028 c 0.014 c 13 c . . -- - -. - - - --- . - - - . . . . 
1.5 n 0.15 n 0.054 n 41 n 

0.61 c 0.058 c 0.029 c 26 c 

2 f 0.052 n 9.5 n 7200 n 260 _ _  
IS n 1.5 n 0.54 n 41U n 

ItOn I l  n 4 . 1 n  3 1 ( W n  

91 n 9.1 n Z61W n L - -  A! !L -- 
1100 n 110 n 41 n 31000 n 

180 n 10 n 6.8 n 5llU n 

9.1 n 0 9 1  n U.04 n 260 n . - - - - - - - - - - . - - - - . - - 
61 n 31 n 14 n 1(Wl n 

0.005 F O.W7 n 0.052 n 0.1 1 c YV c 





,* 
EPA Flegion Ill COG Screening Table: R.L. Smilh (18-Mar-94) 

:hlorpyrifos 
:hlorpytifos - methyi 
:hlorsulhmn 
:hlor~hiophos 
:hromium I I I and compounds 

I homium V I  and compounds 

:okc Ovcn Bnlisswns 
kppcr and compounds 
:rotonaldehyde 
: ~ m e n ~  
Yyanides; 
Barium cyanidt 
Calcium cyanide 
Copper cyanide 
Cyanazine 
Cyanogtn , 

anogtn bromide 
anogtn chloride 

Fret cyanide 
Hydrogen cyanide 
Polassium cyanide 
Potassium silwr cyanide 
Silver cyanide 
Sodium cyanide 
Zinc cyanide 
fyclol~exanone - 
3&rrlanline - 

CAS 
14873 

3165933 

95691 

91587 
86133 

121733 --- 
9 5 578 
75296 

18974% 

95498 

101213 

292 I882 
-7 

5598130 
6 4902 723 

60218561 

16065831 

7440473 

t300i589 

IIEAST c =EPA - ECAO o=Orher EPA drrumrn~s--  ---- 
I I I I7 

3 .718 -01  h 

1.00E-02 w ----- 1 .9ac  too h !,Y(II: $ (MI w 

4.UoE-02 / 2.57B-03 h 



€PA ~ e ~ l o n  III COC Screening Table: A.L. Smith (10-Mar-Q4) 

L3wlarni~wl C AS 
~ a l o t h r i n ~ r a t e  6 8 0 8 ~ 5 6  

Cyptrmethrin 523 15078 
Cyromazine . 6621- 

Dacthal 1861321 
Dalapon 75990 
Danilol 39515418 

DDD 72548 
DDE n5s9 
DDT 50293 
Dtcahromodiphenyl elhcr 
Dtrncton 8 ~ ~ 4 8 3  

Diallate 2303164 

Diazinon 333415 
1,4 - Dibromobcnzcne 106576 

Dibromochbromethane -- 124411 

l,Zi- Dibromo-3-chloropropane 9612d 
1,2- Dibromocthane 106934 

E- Dichlorobenzene 
1.4 - Dichlorobenzene 

1,l -DichIotoelhane 75343 
1,2- Dichloroelhane (EDC) .- 107062 
1.1 - Dichloroclhylene 7 5 3 ~  

-Dichloroerhylen+ (cis) 156592 
1 ,  -Dichloroethylcnc (trans) ;I l 56605 

13-Dichlormthyiene (rnixturr) 
2.4-Diehlorophenol 12M32 
2i4- ~iehlorobhcnotr~acctic Acid (2,4 -Dl 947 $7 

4 -(ZGDichlorophewry)buIyric Acid 

I I U S I '  c =EPA- ECAO o =Orher EPA dacurnenis -- 
I I I 1 



a 
EPA Region Ill COG Screening Table: R.L. Smilh (18-Mar -9 4) 

Conlaminapt 
Dkyloptntrdienc 
Dieldrin 
Diesel emissions 
Diethyl phhlate  
Diethylent g l p l ,  monohutyl ether 
Diethyfene g l p l ,  monoethyl ether 
Diethylforamide 
Di(2-cthylhcxyl)adipa~e 
Diethyis~ilbertml - 
Diicnzoquat (Avenge) 
Diflubcnzuron 
t)iisopropyl methylphosphonalt (DIMP) 
Dirnethipin 
Dimtlhuale 
3 3 -  Dimelhonyhenzidine 
Dimethyl phlhalatc 
bimtth* lercphthalarc 
Dimethylamine -- 
2,4- Dimethylaniline hydrochloride 

2,4- ~inleth$~henol 
2,6- Dimethylphenol 
i d -  ~irnelhyl~henol 

I ,2- Dinilrobenzcne 
,3- Dinitrohenzcnc , 

1.4- Dinitrobcnztnt 
4,6-Dinitro-o-cyclohexyl phenol 
2,1- Dinitrophtnol 
Djnitrololuene mixture 
2.1-Dinilrntoluenc 
2.6-Dinilrololuene 
Dinoseb 
di-n-Ocryl phrhalale 
!:-ioxane 

CAS 
m 
60571 

I iEASl'  c = E P A  -ECAO o=Orhcr EPA dmumcnrs . 

d/m 
3,rXIE-02 h 5.71E-M .. 
S.OOE-05 / l.60Et01 t 1.61E+01 I 

1.43E-03 i - 

8.00E-01 1 

S.71E-03 h 

Z . o o l i  + 00 h 

1.1OE-m h 

b.00E-01 J 1.20E-03 I 

-- 4.70E+03 h 

8.OOE-02 I 

2.aOE-02 1 

8.WE - 02 I - - - - . - . . 
2.OOE-02 r 
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EPA Region Ill COG Screening Tabla: R.L. d . .  ~h (1 8-Mar-94) 

$hptarqipwt 
124-Trichlarobenzcne 
1.1,l -Trichlortrelhane 
I,1,2-Trichloralhane 
Trichloroelhylene (TCE) 
Trichbronuoromtthane 75694 
2,4,5-TrichlorophtnoI 95954 
I ,4 ,6-~richloro~hend 
2,4,5-Trichlorophcnoryace1ic acid 93765 
2-(2.4,5-Trichlorophtnoxy)pmpbn ic scat. -- 

1.13-Trichbropropane 
1.2.3-Trichloropropane 96184 - - 

1,2,3-TCP as carcinogen . - - . . . - 96184 

1,2,3-Trichloropropene 
1,1,2-~tichloro- 1.2.2- rrifluoroethanc 76131 
l'ridiphane _ ___- 56131082 

Triethylrmine I Z I U 8  
~rifhralin 1582098 
1.2.4-Trimethylbtnzene -- 95436 

1 . 3 . 5 - T r i ~ ~ ~ h y b n ~ m ~  108671 

Trimethyl phosphate 512561 

2,4,6-Trinitmtoluene 118967 
Uranium (solublt s a k )  744061 1 

1 Vanadium 744W21 
Vanadium pcntoxidt 1314621 
Vanadium sulfate 
Vemm 

Vinyl brurnlde 
1 Vinyl chlorids 

- 
m -Xykne 
o-xflcns 

Xylene ( m h d )  
I Zinc 

iIEAS1' e = EYA - ECAO o=Olhcr EPA dacumcnts - . . 
I____ - - 

I I .  1 I v  

11 14 n 100(10n 
68 n 51aW n -____  - 





APPENDIX R-4 

I) DERIVATION OF ESSENTIAL NUTRIENT SCREENING CONCENTRATION USED 
FOR SELECTION OF HUMAN HEALTH CHEMICALS OF POTENTIAL CONCERN 



DERIVATION OF SURFACE SOIL AND GROUNDWATER SCREENING 
CONCENTRATIONS FOR CPC SELECTION 

Certain inorganics (calcium, iron, magnesium, potassium, and sodium) that are present as 
naturally occurring constituents in soil and groundwater, are required in limited intakes to 
maintain normal human physiological functions, and are therefore considered essential 
nutrients. The Risk Assessment Guidance for Superfund (RAGS), Volume I, Part A, 
regarding the treatment of essential nutrients in selection of Contaminants of Potential 
Concern (CPC), states that essential nutrients need not be quantitatively evaluated in a 
public health risk assessment if they are 1) present at low concentrations (only slightly above 
background) and 2) toxic only at doses much higher than those which might be related to 
exposure at the site (USEPA, 1989). In this report, "only slightly above background is 
interpreted to mean that the arithmetic mean of the site concentrations is less than two 
times the arithmetic mean of the background concentrations. The focus of this section of 
the document is the technical approach for determining that an analyte is "toxic only at 
doses higher than those associated with exposures at the site" and a mechanism for making 
that determination by employing soil and groundwater screening concentrations. The 
screening concentrations are used to streamline the process and to eliminate the need to 
calculate essential nutrient doses as part of CPC selection at every site. If the maximum 
concentration of an essential nutrient does not exceed the appropriate screening 
concentration shown below, the essential nutrient is considered non-toxic. Essential 
nutrients are not retained as CPCs if they are detected at concentrations that are either 
consistent with background or do not exceed the screening concentrations. 

Currently, no published essential nutrient screening concentrations for use in risk assessment 
CPC selection are available. Therefore, AJ3B-ES has derived surface soil and groundwater 
screening concentrations of essential nutrients that, when contacted in accordance with the 
exposure assumptions described below, are not expected to result in adverse health effects. 
The screening concentrations for groundwater and surface soil are presented in Table R-4.1. 
The essential nutrient concentrations in surface soil and groundwater are to be compared 
directly to the nutrient screening concentrations for the purposes of CPC selection. 

Table R-4.1 
Essential Nutrient Screening Concentrations 

for Surface Soil and Groundwater 

Calcium 

Iron 

Magnesium 

Potassium 

Sodium 

Essential Nutrient 

1 (I) Actual calculated screening concentration is greater than l,W0,000 &kg (Table R-45), indicating that this 
essential nutrient would not be present at toxic levels in surface soil. 

Surface Soil Screening 
Concentration (mg/kg) 

Groundwater Screening 
Concentration g/L) 



As described below, screening concentrations for surface soil and groundwater represent 
conservative screening concentrations for other media. These surface soil and groundwater 
screening concentrations are used to screen sediment and surface water, respectively. 

DOCUMENTATION OF SURFACE SOIL AND GROUNDWA'IXR SCmENING 
CONCENTRATIONS 

The essential nutrient toxicity screening concentrations were derived in two steps: first, a 
"non-toxic" dose was identified for each essential nutrient; second, the soil and 
groundwater concentrations associated with the "non-toxic" doses were calculated using 
standard residential exposure assumptions. The details of the derivation of the screening 
values are presented below. 

Identification of non-toxic doses 

The identification of doses which are not toxic is often accomplished by identifymg 
Reference Doses (RfDs) which are published by USEPA. These RfDs represent doses, 
including a margin of safety, to which even sensitive subpopulations could be exposed for 
a lifetime without adverse ,non-carcinogenic effects. Because no RfDs for calcium, iron, 
magnesium, potassium, or sodium are available in the Integrated Risk Information 
System (IRIS) (USEPA, 1994a) or the Health Effects Assessment Summary Tables 
(HEAST) (USEPA, 1994b), other published non-toxic doses were sought out. 
Recommended Dietary Allowances (RDAs) prepared by the Food and Nutrition Board 
(FNB) of the National Research Council (NRC, 1989) have been selected here to 
represent non-toxic doses. 

RDAs are defined by the FNB as "the levels of intake of essential nutrients that, on the 
basis of scientific knowledge, are judged by the Food and Nutrition Board to be 
adequate to meet the known nutrient needs of practically all healthy persons." It is 
assumed here, that since the RDA represents a requirement for good nutrition, that it 
also represents a dose which is non-toxic. Although some essential nutrients (arsenic for 
example) have been classified as carcinogens, none of the five nutrients discussed here 
have been classifted as carcinogens. The available RDA data for calcium, iron, 
magnesium, potassium and sodium are presented in Table R-4.2. From this data set, 
RDAs for children were preferentially selected to coincide with the child exposure 
scenario. RDAs were converted £rom units of mg/day to units of mg/kg/day by dividing 
the RDA by the child resident body weight of 15 kg (USEPA, 1991). Dermal D A s  
were developed by adjusting the oral RDA to compensate for the oral absorption 
efficiency in a manner similar to that presented in Appendix A of RAGS, Volume I, Part 
A (USEPA, 1989), and described in the human health risk assessment methodology of 
this document. 



Tiable K-4.2 

Recommended Dietary Allowances ' 

Calcium 800 (mg/day) 1-10 40 743 (average of all NA 
ages) 

a00 (mdday) > 24 743 (average of all 12500 
ages); 530 (women 
ages 35-50) 

Iron 10 (%/day) 1-20 10-15 10-15 25-75 (NOAEL); 0.67 0.067 
3000 (lethal) 

Nutrient 

15 ( W / d a ~ )  120 10-15 25-75 (NOAEL); 
14000 (lethal) 

Toxicity 
Threshold 
(mg/day) 

Magnesium 6 (mg/kg/da~) 1-15 50 193 (age 1-5) NA 6 3 

RDA 

Potassium 15-20 (mg/kg/day) 1-10 90 1500 NA 15 13.5 

Oral RDA 
(mg/kg/da~) 

1600-2000 > 20 2500 18000 
(mg/da~)  (hyperkalemia) 

Dermal RDA 

(mg/kg/da~) 
Age 

(years) 

Sodium 2-5 90 ' NA NA 20 18 

1800-5060 2400 (intake not 
to be exceeded) 

Oral 
Absorption 

("/.I 

Notes: 
' All data from NRC (1989). 

Adjusted oral RDA calculated by dividing the RDA (mg/kg) by the bodyweight of a child ages 1-6 (15 kg) (USEPA, 1991); RDAs provided in 
mg/kg/day 

were not modified. 
Adjusted dermal RDA calculated by multiplying the oral RDA by the oral absorption efficiency (USEPA, 1989). 
Oral absorption data not available; value for potassium used as a surrogate based on physio-chemical similarilies. 

Typical 
dietary intake 

(w/day) 



Calculation of screening concentrations 

Risk-based screening concenx xtions for essential nutrients were derived by estimating 
concentrations in soil ant; gr~mdwater that correspond to the RDAs for a residential 
exposure scenario. When the dose is equal to the RDA, the hazard quotient for the 
situation would equal one. Risk calculation spreadsheets have been used to assist in the 
calculation of the screenkg concentrations. When the concentration of an essential 
nutrient and the associated hazard quotient are known, only a simple calculation is 
needed to identify the concentration associated with a hazard quotient of one. An 
arbitrary nutrient concentration has been entered into risk spreadsheets to derive 
associated hazard quotient values as shown in Tables R-4.3 and R-4.4. Once that 
information was available, the equality shown below was used to calculate screening soil 
concentration with the target hazard quotient equal to one. 

Baseline Soil Concentration Screening Soil Concentration 

Baseline Hazard Quotient Target Hazard Quotient 

Screening groundwater concentrations were calculated in a similar manner. The surface 
soil and groundwater risk assessment spreadsheets used to calculate the hazard quotients 
for each essential nutrient are based on the same methodology that was used to develop 
risk estimates for surface soil and groundwater in this report. The baseline soil 
concentration is arbitraq: and is used only to establish a baseline hazard quotient TO 

solve the equality. 

To derive screening concentrations that would be protective to the majority of the 
exposed population, the exposure assumptions for the most sensitive receptor evaluated 
in this report (e.g, a child resident) were used. For groundwater, screening 
concentrations were based on ingestion of groundwater as drinking water. For surface 
soil, screening concentrations were based on ingestion of surface soil and dermal contact 
with surface soil. Child resident exposure to surface soil and groundwater used as 
drinking water is usually greater than or equal to oral and dermal exposure to media 
treated as soil and groundwater, respectively, for exposure assessment. Therefore, 
screening values for surface soil represent conservative screening values for sediment, 
and screening values for groundwater used as drinking water represent conservative 
screening values for surface water. The exposure parameters for the child resident are 
presented the accompanying surface soil and groundwater screening concentration 
spreadsheets (Tables R-4.3 and R-4.4, respectively): 

The calculated essential nutrient screening concentrations for surface soil and 
groundwater are presented in Table R-4.5. These values represent the concentrations of 
individual essential nutrients in media that, if contacted in accordance with the exposure 
parameters used to derive the screening concentration, would theoretically result in the 
receptor receiving their recommended dietary allowance of an essential nutrient solely 
horn the contacted media. For some nutrients, the calculated screening concentrations 
exceed one million mg/kg (i.e., 100%). Such concentrations indicate that no 
concentration of nutrient in the particular media would result in an intake that exceeds 



the RDA, given the exposure assumptions on which the screening value is based. 
Because these screening concentrations do not take into account the additivity of 
exposures between media (and other dietary intakes, including food), a receptor exposed 
to essential nutrients that are present in multiple media at the screening concentrations 
would, in essence, be receiving more than their recommended dietary allowance of 
nutrient. However, data provided in Table R-4.2 indicate that the toxicity threshold for 
most essential nutrients is several times greater than the RDA; the RDA is not a toxicity 
threshold value. Therefore, these screening concentrations do not represent 
concentrations which, if exceeded, would necessarily result in deleterious effects. 



Table R-4.5 

Theoretical Essential Nutrient Screening Concentrations 
for Surface Soil and Groundwater 

Notes: 
Surface soil screening concentrations calculated as described in text, using RDAs 

Essential Nutrient 

presented in Table R-4.2 and the exposure parameters and risk calculaticks presented 
in Table R-4.3. 
Groundwater screening concentrations calculated as described in text, using RDAs 
presented in Table R-4.2 and the exposure parameters and risk calculations presented 
in Table R-4.4. 
The calculation of a screening concentration larger than 1,000,000 mg/kg indicates 
that no concentration results in an intake greater than the RDA, given the standard 
exposure parameters. 

Calcium 4,070,824 1,055,398 

Iron 47,824 13,267 

Magnesium 460,468 118,807 

Potassium 1,160,864 297,016 

Sodium 1,547,819 396,022 

Surface Soil Screening 
Concentration (mg/kg) 

Groundwater Screening 
Concentration (E g/L) 
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APPENDIX R-5 

DOCUMENTATION FOR BACKGROUND 
DATA SETS USED IN BASELINE RISK ASSESSMENT 



DRAFT 

* This appendix contains the documentation of the background data sets which have 
been used as part of the selection of chemicals of potential concern (CPC) in both 

... -, 
the human health risk assessment and the ecological risk assessment. For each 
of the four media evaluated (surface sail, surface water, sediment and 
groundwater), two tables are presented. The first table identifies the samples 
which are included in the background data set for that medium. The second table 
presents, in summary form, the data which is included in the data set as well as 
documenting the derivation of the "background screening levels " which have been 
used in the CPC selection process. Consistent with the U.S. EPA Region IV 
guidance, the background screening level is two times the arithmetic mean of the - 
background data ( U ~ S  . EPA Region fV, "Regior, IV Risk Assessment Guidance", March 
20, 1991). 

Background sampling locations for soil, surface water and sediment are identified 
in the attached Figure 2-6. The background sampling locations for groundwater 
are identified in the attached Figure 2-3. 



DRAFT 

TABLE R-5.1 SAMPLE LIST FOR THE FINAL SURFACE SOIL BACKGROUND DATA SET. 

Sample ID Orig S m p  ID Collect Date Number of Occurrences 

Note: Bechtel radiological background data will be added to this data set in the 
next revision of this document (Bechtel Environmental, Inc., "NAS JACKSONVILLE 
RADIOLOGICAL BACKGROUNDw, January 6, 1995). 



DRAFT 

Tsbk R-5.2 
Identification of Background Screening Concentration 

Surface Soil OU 1 

Remedial Investigation 
NAS Sacitsonville 

Jacksonville, Florida 

Detected 
Concentrations ' 

Chemical 

Sernivolatiles bglkg) 

Acetone 

Anthracene 

Benzo(a)Anthracene 

Bento(a)Pyrene 

Benzo(b)Fluoranthene 

Benzo(g,h,i)Perylene 

Benzo(k)Fluoranthene 

Carbazole 

Chrysene 

Di-n-Butylphthalate 

Dibenz(a,h)Anthracene 

Fluoranthene 

Indeno(l,2,3-cd)Pyrene 

Phenanthrene 

Pyrene 

bis(2-Ethylhexy1)Phthalate 

PesticideslPCBs bglkg) 

4,4-ODD 

4,CDDE 

4.4-DDT 

Aroclor-1260 

Dieldrin 

alpha-Chlordane 

gamma-Chlordane 

Dioxins (pglkg) 

1,2,3,4,6,7,8-HpCDD 

OCDD 
Inorganics (mglkg) 

4lurninum 

4rsenic 

Barium 

Calcium 

Zhromium 

Zopper 

Frequency 
of 

Detection ' 
Background 
Screening 

Concentration 

Range of 
Detected 

Concentrations 

Range of 
Reporting Limits 
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Table R-5.2 (Continued) 
Identification of ~ a c k ~ r o u n d  screening Concentration 

Surface Soil OU 1 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

inorqanics (mglkgj 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Nickel 

Sodium 

Thallium 

Vanadium 

Zinc 

Radioisotopes (pcilg) 

Actmiurn-228 

Bismuth-21 0 

Bismuth-214 

Cesium-137 

Lead-21 2 

Lead-214 

Potassium-40 

Radium-223 

Radium-224 

Radium428 

Thallium-208 

Thorium-231 

Thorium-232 

Thorium-234 

Uranium-234 

Uranium-238 

Frequency Range of 
Chemical 1 Detezion 1 C o ~ c ~ ~ ~ ~ ~ t ? o n s  

Background 
Screening 

Concentration 

See notes at end of table. 

Range of 
Reporting Limits 

Mean of 
Detected 

Concentrations 
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Table R-5.2 (Continued) 
Identification of Background Screening Concentration 

Surface Soil OU I 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

Frequency Range of Mean of 
Range of 

Background 
Chemical of Detected Detected Screening 

Reporting Limits Detection ' Concentrations Concentrations Concentration 

' Frequency of detection is the number of samples in which the analyte was detected divided by the total number of 
samples analyzed. The samples analyzed are identified in Tabie R-5.1. 

The average of detected concentrations is the mean of all sampies in which the analyte was detected. It does not 
include those samples in which the analyte was not detected. 

TWO times the mean for inorganic analytes. 

Notes: NA = not applicable. 
pg/kg = micrograms per kilogram. 
mg/kg = milligrams per kilogram. 
NA = not applicable. 
NR = not reported. 
DDD = dichlorodiphenyldichloroethans. 
DDE = dichlorodiphenyldichloroethyleno. 
DDT = dichlorodiphenyltrichloroethane. 
OCDD = octachlorodibenzo-p-dioxin. 
HpCDD = heptachlorodibenzo-p-dioxin. 
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TABLE R-5.3 SAMPLE LIST FOR THE FINAL SURFACE WATER BACKGROUND DATASET. 

The "Old Sample ID" is the original identifier which is used throughout the RI 
report. The "Sample ID" is an identifier used only for risk assessment purposes 
only. "Number of Occurrences" indicates the number of records (parameters) in the 
data set for a given sample. 

Sample I D  

01W05201 
01W05301 
01W05401 
01W05501 
OlX05201 
01X05301 
01X05401 
OlX05501 

Old Samp ID Collect Date Number of 
Occurrences 



Table R-5.4 
Identification of Background Screening Concentrations 

Surface Water at OU 1 

Remedial Investigation 

inorganics b g n ]  

Arsenic 

Barium 

Calcium 

Copper 

Cyanide 

iron 

Lead 

Magnesium 

Manganese 

Potassium 

Sodium 

Vanadium 

Zinc 

Radioisotope (pci/l) 

Bismuth-21 4 

Thorium-234 

Dissolved Inorganics (pgn) 

Diss. Aluminum 

Diss. ksenic 

Diss. Barium 

Diss. Cadmium 

Diss. Calcium 

Diss, Copper 

Diss, Iron 

Diss. Lead 

Diss. Magnesium 

Diss. Manganese 

Diss. Potassium 

Diss. Sodium 

Diss. Vanadium 

Diss. Zinc 

NAS Jacksonville 
Jacksonville, Florida 

See notes at end of table. 

Chemical 
Background 
Screening 

Concentration3 

Frequency 
of 

Detection ' 

Range of 
Detected 

Concentrations 

Range of 
Reporting 

Limits 

Mean of 
Detected 

concentrations2 



Table R-5.4 (Continued) 
Identification of Background Screening Concentrations 

Surface Water at OU 1 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

Frequency of detection is the number of samples in which the analyte was detected divided by the total number of 
samples analyzed. The samples analyzed are identified in Table R-5.3. 

The average of detected concentrations is the mean of all samples in which the analyte was detected. It does not 
include those samples in which the analyte was not detected. 

TWO times the mean for inorganic analytes. 

Note: pg/l = micrograms per liter. 



Sample ID Old Samp ID Collect Date Number 05 Occurrences 
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Table R-5.6 
Identification of Background Screening Concentrations 

Sediment at OU 1 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

Chemical 
Frequency Range of Range of Mean of 1 of 1 Detected Reporting. 
Detection' Concentrations concentrations2 

Voiatiles (pglkg) 

2-Butanone 

Acetone 

Sernivolatiles bglkg)  

Anthracene 

Benzo(a)Anthracene 

Benzo (a)Pyrene 

Benzo(b)Fluoranthene 

Benzo(g,h,i)Perylene 

Benzo(k)Fluoranthene 

Chrysene 

Dibenz (a,h)Anthracene 

Fluoranthene 

Indeno(l,2,3-cd)Pyrene 

Phenanthrene 

Pyrene 

PesticideslPCBs Uglkg) 

4,443DD 

4,4-DDE 

horqanics (mglkg) 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 
- 

See notes at end of table. 

Background 
Screening 

  on cent ration' 
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Table R-5.6 (Continued) 
Identification of Background Screening Concentrations 

Sediment at OU 1 

inorganics (mglkg) 

Nickel 314 

Potassium 1 /4 

Selenium 1/4 

Sodium 314 

Thallium 1 /4 

Vanadium 3/4 

Zinc 414 

Total Pewoleurn Hydrocarbons (mglkg] 

Total Petroleum 414 
Hydrocarbons 

Radioisotope (pcilg) 

Actinium-228 414 

Bismuth-212 214 

Bismuth-214 414 

Cesium-137 2/4 

Lead-21 2 4/4 

Lead-214 lI4 
Potassium-40 1 /4 

Thallium408 414 

Uranium-235 1 /4 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

Background 
Screening 

concentration3 
Chemical 

' Frequency of detection is the number of samples in which the analyte was detected divided by the total number of 
samples analyzed. The samples anaiyled are identified in Table 13-55 

The average of detected concentrations is the mean of all samples in which the analyte was defected. It does not 
include those samples in which the analyte was not detected. 

TWO times the mean for inorganic analytes. 

Notes: NA = not applicable. 
DDE = dichlorodiphenyldichloroethylene. 
DDD = dichlorodiphenyldichlDroethane 
pg/E = micrograms per liter. 

Frequency 
of 

Detection' 

Range of Range of Mean of 
Detectea Reporting Detected 

Concentrations Limits Concentrations2 
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TABLE R - 5 . 7  SAMPLE LIST FOR THE FINAL GROUNDWATER BACKGROUND DATA SET. 

Please note thaz; for risk assessmentpurposes, onlyunfiltered groundwater samples 
were used to characterize background conditions. Unfiltered samples are 
identified below with "Sample ID'' which begins with "OlG . . . . . ,  while filtered 
samples are identified witi "Sample IDtt which begins .with "01H 

Sample ID 

01G10301 
01G10401 
01G10501 
01G10601 
01G10701 
01G10702 
OlG10801 
OlG10901 
OlGllOOl 
OEGlllOl 
OlG11201 
01G11201D 
OlG11301 
01G11401 
01G11501 
01G11501D 
01G11502 
01E11502D 
01G11601 
01G11801 
OlG11901 
01G12701 
01G12801 
01G12901 
01G13001 
01G13002 
01G13101 
01G13101D 
01G13201 
01G13301 
01G13501 
OlG13601 
01G13601D 
01G13701 
01G13801 
01G13901 
01G14001 
01G14201 
OlG14301 
01G14401 
01G14501 
OlG14701 

Old Samp ID Collect Date Number of 
Occurrences 
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Table R-5.8 
Identification of Background Screening Concentrations 

Unfiltered Groundwater at OU 1 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, norida 

Frequency Range of Range of Mean of 
Chemical of Detected Reporting Detected 

Detection ' Concentrations Limits ConcentrationsZ 

Voletiles (yg/l)  

Carbon Disulfide 

Chloroform 

Chloromethane 

Xylene (total) 

Semivoiatiles (pgn) 

Diethylphthalate 

Phenol 

bis(2-Ethylhexy1)Phthalate 

PesticideslPCBs k g n )  

4,4'-DDE 

Dieldrin 

inorganics b g n )  

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Calcium 

Chromium 

Cobalt 

Copper 

Cyanide 

Iron 

Lead 

Magnesium 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Silver 

Sodium 

Vanadium 

See notes at end of table. 

Background 
Screening 

Concentration3 
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Table R-5.8 (Continued) 
Identification of Background Screening Concentrations 

Unfiltered Groundwater at OU 1 

lnorqanics @ g N  

Zinc 

Radioisotope @gA) 

Actinium-228 

Bismuth-214 

Lead-214 

Potassium-40 

Radium-224 

Thallium-208 

Dissolved inorganics &gill 

Diss. Aluminum 

Diss. Antimony 

Diss. Arsenic 

Diss. Barium 

Diss. Beryllium 

Diss. Cadmium 

Diss. Calcium 

Diss. Chromium 

Diss. Cobalt 

Diss. Copper 

Diss. Iron 

Diss. Lead 

Diss. Magnesium 

Diss. Manganese 

Diss. Mercury 

Diss. Nickel 

Diss. Potassium 

Diss. Selenium 

Diss. Sodium 

Diss. Thallium 

Diss. Vanadium 

Diss. Zinc 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Rorida 

Background 
Screening 

Concentration3 

See notes at end of table. 

Range of 
Reporting 

Limits 

Range of 
Detected 

Concentrations 
Chemical 

Mean of 
Detected 

concentrations2 

Frequency 
of 

Detection ' 
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Tabie R-5.8 (Continued) 
Identification of Background Screening Concentrations 

Unfiltered Groundwater at OU 1 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

' Frequency of detection is the number of samples in which the analyte was detected divided by the total number of 
samples analyzed. The samples analyzed are identified in Table R-5.7. 

The mean of detected concentrations is the mean of all samples in which the analyte was detected. It does not include 
those samples in which the analyte was not detected. 

TWO times the mean for inorganic analytes. 
Value is the average of a sample and its duplicate. 

Notes: NA = not applicable. 
DDE = dichlorodiphenyldichloroethylene. 
pg/l  = micrograms per liter. 
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Table R-6.1 
Exposure Parameters for Soil lngestion and Inhalation 

Resident (Adult and Child) 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, norida 

Child Value 
Parameter Symbol Adult Value Units Source (Age 1-6) +r 

Soil Concentration 

Air Concentration 

Soil lngestion Rate 

Fraction Ingested 

Exposure Frequency 

Exposure Duration 

Exposure Time [I]  

Averaging Time 

Cancer 

Non-cancer 

Inhalation Rate 

Body Weight 

Particulate Emission Fac- 
tor 

cs 

CA 

IR 

FI 

EF 

ED 

ET 

AT 

IR 

I3 W 

PEF 

Chemical Specific Chemical Specific 

Chemical Specific Chemical Specific 

200 100 

100% 100% 

350 350 

6 24 

16 16 

Chemical Specific 

m d m 3  

mg/day 

unitless 

dayslyear 

years 

hours/day 

years 

years 

m3/hour 

kg 

m3/kg 

Calcuiated 

P I  

Assumption 

PI 

P I  
Assumption 

PI 
121 

P I  

PI 

131 

Notes: 

[I 1 Exposure Time is a parameter used only in the inhalation of particulate dust scenario. 
121 USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors". 
131 See the Derivation of Particulate Emission Factor appendix of this document. 
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Table R-6.2 
Exposure Parameters for Dermal Exposure to Soil 

Resident (Adult and Child) 

Soil Concentration 

Dose Absorbed per Unit Area per 
Event 

Adherence Factor (Soil-to-Skin) 

Absorption Fraction 

Surface Area 
(hands, arms, head, neck, legs, 
feet) 

Age-Specific Surtace Area 

Exposure Frequency 

Exposure Duration 

Age-Specific Exposure Duration 

Averaging Time 

Cancer 

Non-cancer 

Body weight' 

Age-Specific Body Weight 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

CS 

Dk"., 

AF 

ABS, 

SA 

s A; 

EF 

ED 

EDi 

AT 

BW 

BW; 

Chemical Specific Chemical Specific 

Chemical Specific Chemical Specific 

Source 

1 .o 1 .o 

Chemical Specific Chemical Specific 

Not Applicable 5,750 

Age-Specific Not Applicable 

350 350 

Not Applicable 24 

&+Specific Not Applicable 

Adult Value Child Value 
(Age 1-6) 

Parameter 

70 70 

6 24 

Not Applicable 70 

Age-Specific Not Applicable 

Units Symbol 

Chemical Specific 

mg/crn2-event 

mg/cm2-event 

unitless 

cm2 

cm2 

daysjyear 

years 

years 

years 

years 

kg 

kg 

Age-Weighted Surface Area Sk~.dj  766 Not applicable cm2-year/kg 

Notes: 

[1 1 USEPA, 1992. Dermal Exposure Assessment: Principles and Applications; EPA/600/8-91/011B; January 1992. See 
also 1992 Dermal Guidance Summary appendix of this document. 

[2] USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors". 
PI To account for the changing body weights, skin surface areas, and exposure duration of a child age 1 through 6, 

50th percentile values for each age are used to calculate for every year, then are averaged. See USEPA Exposure 
Factors Handbook, EPA\600\8-89\043, May 1989; See also 1992 Dermal Guidance Summary appendix of this 
document. 

[41 In estimating the dermally absorbed dose for children age 1 through 6, the time-weighted, bodyweight normalized 
surface areaexposed is calculated from the surface area, exposure duration, and body weight for each of 6 age 
per~ods, age 1 through 6, per [I]. Thus, T = Sq x ED, / BWi where i is the age of the child. 

151 USEPA, 1992h. USEPA Region IV Memo, February 10, 1992. 
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Table R-6.3 
Exposure Parameters for Soil Ingestion and Inhalation 

Transient (Child) 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

Parameter Symbol Units Source 
Child Value 
(Age 6-1 6) 

Soil Concentration 

Air Concentration 

Soil lngestion Rate 

Fraction Ingested 

Exposure Frequency 

Exposure Duration 

Exposure Time [I] 

Averaging Time 

Cancer 

Non-cancer 

Inhalation Rate 

Body Weight 

Particulate Emission Factor 

CS 

C A 

IR 

FI 

EF 

ED 

ET 

AT 

IR 

B W 

PEF 

Chern~cal Specific Chemical Specific 

Chemical Specific rngjm3 

100 mglday 

50% unitless 

100 days/year 

11 years 

4 hours/day 

70 years 

11 years 

0.833 rn3/hour 

40 kg 

4.97 x 10' m3jkg 

Calcula~ed 

121 

Assumption 

Assumption, [3] 

Assumption, [2] 

Assumption 

11 1 Exposure Time is a parameter used only in the inhalation of particulate dust scenario. 

121 USEPA, 1991. Human Health Evaiuation Manual, Suppiemental Guidance: "Standard Default 
Exposure Factors". 

[31 Exposure Frequency = 2 days/week x 50 weekslyear = 100 dayslyear. 
PI See the Derivation of Particulate Emission Facior appendix of this document. 
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Table R-6.4 
Exposure Parameters for Dermal Exposure to Soil 

Transient (Child) 

soil Concentration 

3ose Absorbed per Unit 
4rea per Event 

Mherence Factor (Soil-to- 
Skin) 

4bsorption Fraction 

4ge-Specific Surface Area 

Exposure Frequency 

Age-Specific Exposure Dura- 
tion 

Averaging Time 

Cancer 

Non-cancer 

Age-Specific Body Weight 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

CS 

D L ,  

AF 

ABS, 

s A, 

EF 

EDi 

AT 

BWi 

Chemical Specific Chemical Specific 

Source 

Chemical Specific mg/cm2-event Calculated per 
[ll 

Units Parameter 

Chemical Specific unitless [21 

~ge-specific cm2 PI 

100 dayslyear Assumption, [4] 

~ge-specific years PI 

70 years 

11 years 

Age-Specific kg 

Symbol 

Age-Weighted Surface Area SA,,,,mdi 1,136 cm2-year/kg [El 

Child Value 
(Age 6- 1 6) 

Notes: 

[ I ]  USEPA, 1992. Dermal Exposure Assessment: Principles and Applications; EPA/600/8- 
91/01 18; January 1992. 
USEPA, 1992. USEPA Region IV Memo, February 10. 1992. 

[3] To account for the changing body weights, skin surface areas, afid exposure duration of a 
child age 6 through 16, 50th percentile values for each age are used to calculate for every 
year, then are averaged. See USEPA Exposure Factors Handbook, EPA\600\8-89\043, May 
1989; See also 1992 Dermal Guidance Summary appendix of this document. 

[4] Exposure Frequency = 2 days/week x 50 weeks/year = 100 days/year. 

[5] USEPA, 1991. Human Health Evaluation Manuai, Supplemental Guidance: "Standard Default 
Exposure Factors". 

[El In estimating the dermally absorbed dose for children age 6 through 16, the time-weighted, 
bodyweight normalized surface area exposed is calculated from :he surface area, exposure 
duration, and body weight for each of 16 age periods, age 6 through 16, per [I]. Thus, T = 

SA; x ED, / BWi where i is the age of the child. 
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Table R-6.5 
Exposure Parameters for Ingestion of and Dermal Contact with Surface Water 

Resident Wader (Adult and Child) 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

Parameter Symbol Adult Value Units Source Child Value 
(Age 1-6) 

Concentration Water 

Ingestion Rate 

Dose Absorbed per Event 

Surface Area 
(hands, legs, feet) 

Age-Specific Surface Area 

Age-Weighted Surface Area 

Diffusion Depth per Event 

Event Frequency 

Exposure Frequency 

Exposure Duration 

Age-Specific Exposure Duration 

Exposure Time 

Averaging Time 

Cancer 

Noncancer 

Body Weight 

CW Chemical Specific 

IR 0.1 

Dkw, Chemical Specific 

SA Not Applicable 

SA, Age-Specific 

SAW,., 766 

PC,,, Chemicai Specific 

1 

100 

ED 6 

ED, Age-Specific 

ET 2 

AT 

70 

6 

BW 15 

Chemical Specific 

0.1 

Chemical Specific 

Not Applicable 

Not Applicable 

Chemical Specific 

24 

Not Applicable 

2 

uglliter 

literslday 

mg/cmz-event 

cm2 

cm2 

cm2-yr/kg 

cmlevent 

event/day 

daysjyear 

years 

years 

hours/day 

years 

years 

kg 

[I I 
Calculated 

Per 171 

121 

131 

PI 
Calculated 

Per [TI 

121 

Assumption, 
151 

Assumption 

131 

Assumption 

El 
Assumption 

[GI 

Age-Specific Body Weight BW, Age-Specific Not Applicable kg PI 

Notes: 

111 Surface Water Ingestion Rate is 0.1 liters/day (2 hours/day x 50 ml/hour x 0.001 I/rnl) and represents an ingestion 
rate for swimming (USEPA, 1989. Exposure Factors Handbook). 

FA USEPA, 1989. Exposure Factors Handbook; EPA/600/&89/043. 
13] To account for the changing body weights, skin surface areas, and exposure duration of a child age 1 through 6, 

50th percentile values for each age are used to calculate for every year, then are averaged. See USEPA Exposure 
Factors Handbook, EPA\600\8-89\043, May 1989; See also 1992 Dermal Guidance Summary appendix of this 
document. 

[41 In estimating the dermally absorbed dose for children age 1 through 6, the time-weighted, bodyweight normalized 
surface area exposed is calculated from the surface area, exposure duration, and body weight for each of 6 age 
periods, age 1 through 6, per [TI. Thus, T = 54 x EDi 1 BW, where i is the age of the child. 

[51 Exposure Frequency = 2 days/week x 50 weekslyear = 100 dayslyear. 
[GI USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors". 
l7] USEPA, 1992. Dermal Exposure hsessment: Principles and Applications: EPA/6M3/8-91/011B; January 1992. See 

also 1992 Dermal Guidance Summary appendix in this document. 
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Table R-6.6 
Exposure Parameters for Ingestion of and Dermal Contact with Surface Water 

Transient Wader (Child) 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

Concentration Water 

Ingestion Rate 

Dose Absorbed per Event 

Age-Specific Surface Area 
(hands, legs, feet) 

Source 

Age-Weighted Surface Area 

Parameter 

Diffusion Depth per Event 

Child Value 
(Age 6-1 6) 

Symbol 

Event Frequency 

Exposure Frequency 

Units 

Exposure Duration 

Age-Specific Exposure Duration 

Exposure Time 

Averaging Time 

Cancer 

Non-cancer 

Body Weight 

Chemical Specific 

0.1 

Chemical Specific 

Age-Specific 

1,136 

Chemical Specific 

11 

Age-Specific 

2.0 

years 

years 

hours/day 

years 

years 

kg 

11 I 
Calculated 

per [El 

131 

Calculated 
per PI 

Assurnption 

Assumption, 
141 

Assumption 

P I  
Assumption 

[51 

Assumption 

PI 
Age-Specific Body Weight BW, Age-Specific kg [2] 

Notes: 

Surface Water ingestion Rate is 0.1 literslday (2 hours/day x 50 rnl/hour x 0.001 I/ml) and 
represents an ingestion rate for swimming (USEPA, 1989. Exposure Factors Handbook). 
To account for the changing body weights, skin surface areas, and exposure duration of a child 
age 6 through 16, 50th percentile values for each age are used to calculate for every year, then 
are averaged. See USEPA Exposure Factors Handbook, EPA\600\8-89\043, May 1989; See 
also 1992 Dermal Guidance Summary appendix of this document. 

[3] In estimating the detmally absorbed dose for children age 6 through 16, the time-weighted, 
bodyweight normalized surface area exposed is calculated from the surface area, exposure 
duration, and body weight for each of 16 age periods, age 6 through 16, per [6]. Thus, T = SA; 
x ED, / BW, where i is the age of the child. 

PI Exposure Frequency = 2 dayslweek x 50 weekslyear = 100 dayslyear. 
[51 USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default 

Exposure Factors". 
[GI USEPA, 1992. Dermal Exposure Assessment: Principles and Applications; EPA/600/8-91/011B: 

January 1992. See also 1992 Dermal Guidance Summary appendix in this document. 
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Table R-6.7 
Exposure Parameters for lngestion of and Dermal Contact with Sediment 

Resident Wader (Adult and Child) 

Remedial Investigation 
NAS Jacksonville 

Jacitsonville. Florida 

Concantration Sediment 

Ingestion Rate 

Fraction Ingested 

Adherence Factor 

Dose Absorbed per Event 

Absorption Fraction 

Surface Area 
(hands, legs, feet) 

Age-Specific Surface Area 

Age-Weighted Surface Area 

Exposure Frequency 

Exposure Duration 

Age-Specific Exposure Duration 

Averaging Time 

Cancer 

Non-cancer 

Body Weight 

cs 
IR 

FI 

AF 

D L "  

ABS, 

S A 

s A; 

SAdi.4 

EF 

ED 

ED; 

AT 

B W 

Chemical Specific Chemical Specific 

200 100 

100% 100% 

1 1 

Chemical Specific Chemical Specific 

Chemical Specific Chemical Specific 

Age-Specific 1,971 

Age-Specific Not Applicable 

766 Not Applicable 

100 1W 

6 24 

Age-Specific Not Applicable 

Chemical Specific 

mg/day 

unitless 

mg/cm2-event 

mg/cm2-event 

years 

years 

years 

years 

kg 

111, 121 

Assumption 

131, $451 
Calcuiated 

Per PI 
161 

PI 

151 

181 

Assumption, 
PI 

Assumption 

~51 

P I  
Assumption 

PI 
Age-Specific Body Weight BW, Age-Specific Not Applicable kg [5] 

Notes: 

The soil ingestion rate taken from the Standard Default Exposure Factors guidance is used here as a conservative 
estimate of sediment ingestion rate. 
USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default Exposure Factors". 
The soil adherence rate taken from the Dermal Exposure assessment guidance (upper bound estimate) is used here 
to estimate sediment adherence rate. 
USEPA, 1992. Dermal Exposure Assessment: Principles and Applications; EPA/600/8-91/011B: January 1992; See 
also 1992 Dermal Guidance Summary appendix in this document. 
To account for the changing body weights, skin surface areas, and exposure duration of a child age 1 through 6, 
50th percentile values for each age are used to calculate for every year, then are averaged. See USEPA Exposure 
Factors Handbook, EPA\600\8-89\043, May 1989; See also 1992 Dermal Guidance Summary appendix of this 
document. 
USEPA, 1992. USEPA Region IV Guidance Memo. February 10, 1992. 
USEPA, 1989. Exposure Factors Handbook; EPA/600/8-891043. 
In estimating the dermally absorbed dose for children age 1 through 6, the time-weighted, bodyweight normalized 
surface area exposed is calculated from the surface area, exposure duration, and body weight for each of 6 age 
periods, age 1 through 6, per [4]. Thus, T = SA x ED, / BW; where i is the age of the child. 
Exposure Frequency = 2 dayslweek x 50 weeks/year = 100 dayslyear. 



Table R-6.8 
Exposure Parameters for Ingestion of and Dermal Contact with Sediment 

Transient Wader (Child) 

Remedial Investigation 
NAS Jacksonville 

Jacksonville. Florida 

Concentration Sediment 

ingestion Rate 

Fraction Ingested 

Adherence Factor 

Dose Absorbed per Event 

Parameter 

Absorption Fraction 

Age-Specific Surface Area 
(hands, legs, feet) 

Age-Weighted Surface Area 

Exposure Frequency 

Exposure Duration 

Age-Specific Exposure Duration 

Averaging Time 

Cancer 

Non-cancer 

Body Weight 

Symbol 

cs 

I R 

FI 

AF 

Dk",, 

ABS, 

s4 

S L , , . d j  

EF 

ED 

EDi 

AT 

BW 

BW. 

Chemical Specific 

100 

50% 

1 

Chemical Specific 

Child Value 
( h e  6-16) 

Chemical Specific 

Age-Specific 

11 

Age-Specific 

Units 

Chemical Specific 

mg!day 

unitless 

mg/cm2-event 

mg/cm2-event 

Source 

unitless 

cm2 

years 

years 

years 

years 

kg 

[TI 

Assumption 
PI 

Assumption 

PI 

PI 
Assumption 

Age-Specific Body Weight , Age-Specific kg 

See notes at end of table. 

Notes: 

[1 1 The soil ingestion rate taken from the Standard Default Exposure Factors guidance is used here 
as a conservative estimate of sediment ingestion rate. 

P I  USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: "Standard Default 
Exposure Factors". 

PI The soil adhprence rate taken from the Dermal Exposure assessment guidance (upper bound 
estimate) is used here to estimate sediment adherence rate. 

[41 USEPA, 1992. Dermal Exposure Assessment: Principles and Applications; EPA/600/8-91/011B; 
January 1992; See also 1992 Dermal Guidance Summary appendix in this document. 

[5] ' USEPA, 1992. USEPA Region IV Guidance Memo, February 10, 1992. 
[El To account for the changing body weights, skin surtace areas, and exposure duration of a child 

age 6 through 16, 50th percentile values for each age are used to calculate for every year, then 
are averaged. See USEPA Exposure Factors Handbook, EPA\600\889\043, May 1989; See 
also 1992 Dermal Guidance Summary appendix of this document. 

171 In estimating the dermally absorbed dose for children age 6 through 16, the time-weighted, . . 

bodyweight normalized surface area exposed is calculated from the surface area, exposure 
duration, and body weight 'for each of 16 age periods, age 6 through 16, per 141. Thus, T = SA, 
x ED, / BWi where i is the age of the child. 

[81 Exposure Frequency = 2 dayslweek x 50 weekslyear = 100 dayslyear. 



DRAFT 

Table R-6.9 
Exposure Parameters for Groundwater ingestion 

Resident (Adult) 

Concentration Water h.,, Chemical specific ug/litsr 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

ingestion Rate IR 2 literslday [I 1 

Parameter 

Body Weight BW 70 kg 1 

Exposure Frequency EF 350 dayslyear [I] 

Symbol 

Exposure Duration ED 30 years 11 1 

Averaging Time 

Aault Value 

Cancer AT 70 years 11 1 

Non-cancer AT 30 years 1 

Notes: 

Units 

[I 1 USEPA, 1991. Human Health Evaluation Manuai, Supplemental Guidance: "Standard 
Default Exposure Factors". 

Source 

Note: Inhalation of Volatiles from groundwater while showering is described in the Calculation 
of Air Concentrations Using the Shower Model appendix in this document. See also 
Table R-6.10. 
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Table R-6.10 
Inhalation Exposure Parameters for Groundwater Showering 

Resident (Adult) 

Concentration Shower Air [3] C A Chemical specific ug/m3 Modeled [I J 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, norida 

ET Exposure Time Shower 0.2 nours/day [2] 

Parameter 

Exposure Frequency EF 350 dayslyear [21 

Exposure Duration ED 30 years PI 

Symbol 

Averaging Time 

Cancer AT 70 years [21 

I 
Adult Value Units 

Non-cancer AT 30 years [21 

Source 

Notes: 

[1 1 Calculated via model by Foster and Chrostowski, Air Pollution Control Association Annual 
Meeting, 1987. See also the Calculation of Air Concentrations Using the Shower Model 
appendix in this document. 

[21 USEPA, 1991. Human Health Evaluation Manual. Supplemental Guidance: "Standard 
Default Exposure Factors". 
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a INTRODUCTION 

-... . 

This evaluation has been conducted to estimate levels of site contaminants that 
would occur in ambient air as a result of wind erosion at Naval Air Station (NAS) 
Jacksonville. To estimate atmospheric concentrations of fugitive air contami- 
nants, a three step modelling process was conducted. In the first step, 
respirable particle-phase emission rates are calculated. In the second, 
contaminant emission rates on a unit area basis are calculated. In the third 
phase, downwind ambient concentrations are estimated using air dispersion 
modeling. Each of these steps are discussed below. This modeling has been 
conducted for a theoretical site with characteristics similar to those of NAS 
Jacksonvflle. The ambient air PMlO concentration associated with the modelled 
scenario is approximately 17pg/rn3 (see Step 3 ) .  Calculations for the theoretical 
site are shown in the attached tables (Table 1). 

STEP 1: ESTIMATION OF PMlO EMISSIONS FROM WIND EROSION 

Emission rates for particle-phase contaminants were estimated using equations 
developed by the USEPA for wind erosion by Cowherd et al. (1985) . Airborne 
respirable particulate matter is defined as particles with an aerodynamic diameter 
less than or equal to 10 pm and i s  denoted with the symbol PM1,. Ambient air 
concentrations were then estimated using air dispersion modeling. 

The equations presented in Cowherd er al. (1985) are intended to provide a 
methodology for rapid assessment of the inhalation exposure to respirable 
particulate emissions fromsurface contaminationsites under emergency situations. 
Consequently, the models are based on a number of simplifying assumptions and 
yield order-of-ma~nitude estimates of atmospheric concentrations. The results 
of this quantitative assessment of potential inhalation exposure at this site 
should be reviewed with this fact in mind. 

For estimating emissions from wind erosion for surface areas not completely 
covered by vegetation, two emission factor equations have been developed by 
Cowherd et al. ( 1 9 8 5 ) .  Selection of the appropriate equation depends on whether 
the contaminated site's surface material is classified as having a "limited 
reservoir" or an "unlimited reservoir" of erodible surface particles. The 
critical feature of "unlimited" erosion potential is that contaminated soil is 
entrained at a lower wind velocity than for the "limited" case. Surface soils 
containing a high percentage of silts and lacking either vegetation or large non- 
erodible elements are assumed to contain an unlimited reservoir of surface 
erodible particles. This is based on the aggregate size distribution of surface 
particles, which is best determined with a sieve size analysis. In the absence 
of such an analysis at NAS Jacksonville, an unlimited reservoir was assumed. The 
application of the unlimited reservoir model to this site represents a 
conservative case as the surface soils are unlikely to contain a large percentage 
of silts because of the geological age of the soils (i.e., the majority of the 
silts have already been eroded). 

A conservative estimate of the PM1, emission rate (Elo)  for the contaminated 
surface with "unlimited" erosion potential was calculatedusing an emission factor 

. 
derived by Gillette (1981) based on field measurements of highly erodible soil. 
The following equation was used: 



where : 

Em = PM1, emission factor for wind erosic'r (g/m2-sec) 
I X ~ O - ~  = empirical constant (g/m2- sec) 
V = fraction of  he contaminated surface area with continuous 

vegetative cover 
[ u 1 = mean annual wind speed (m/s) 
% = threshold value of wind speed at 7 m (m/s) 
F ( x )  = function to estimate unlimited erosion 
x = dimensionless ratio = 0.886 ut/[u].  

and : 

where : 
* 
u = friction velocity 
z = height above surface (m) 

z o  - roughness height (m) 
For values of x greater then 2: 

All parameters in the above equation were calculated from site-specific data where 
possible. The values used in estimating the emission factor for wind erosion are 
given in Step 1 of Table 1. The PM,, emission rate estimated for the wind erosion 
of the excavation scenario can be found in Step 2 of the table. 



I, 
STEP 2. ESTIMATION OF CONTAMINANT EMISSION RATES 

.. .. 

Contaminant-specific emission rates were estimated from (1) the PM,, emission 
rates, (2) the hypothetical mass fraction of each contaminant in surface soil, 
and (3) the exposed surface area of the contaminated soil. Contaminant emission 
rates of respirable particles were determined using the following equation: 

where : 
Qlo = contaminant emission rate as RMlo (ug/sec) 
f = mass fraction of contaminant in PM,, emissions (mg contaminant/kg 

PM,, 
Elo - PMlo emission rate (g ~ ~ ~ ~ / m ~ - s e c )  
A = contaminated surface area <az) 
1 = conversion factor (1000 ug contaminant/mg contaminant )*(kg 

PMl0/1000 g PMlO) 

The values for f were estimated by assuming that the mass fraction of the 
contaminant in the inhalable particles emitted (PM,,) is equal to the mass fraction 
of the contaminant in the soil. The surface area available for wind erosion was 
assumed to be the area of the site (see Assumption column from Step 2) . The value 
of Q1, calculated for each scenario can be found in Step 3' of the table. 

(. STEP 3 . AIRBORNE CONTAMINANT CONCENTRATION 
Air dispersionmodeling is usedto predict off-site contaminant air concentrations 
based on the PMlo emission rate. Many different forms of dispersion models exist 
for a variety of applications. For this situation, the box model was selected 
because it is most appropriate to use when receptors are less than 100 meters from 
the edge of an area source. The model overpredicts concentrations by a factor 
of approximately four to six when compared with the Gaussian dispersion model, 
ISCST, for the "downwind distances" to exposure points of interest in this 
assessment (McCarthy and Burbank, 1990). The box model is a good screening model 
for a public health risk assessment because the concentrations estimated with the 
box model are protective of public health. If no risk is indicated using box 
model concentrations, the potential for adverse impacts to public health are 
considered negligible. 

The box model is a basic analytical and physical model representing diffusion and 
convection from an area source. The box encloses the area source and is bounded 
by the ground as its base and the mixing height (H) of the mean vertical 
displacement of emissions, which is a function of atmospheric stability and 
downwind distance to the point of exposure. Within the box, mixing is assumed 
to be complete. The box has a width (W) equal to the width of the area source 
and the box is aligned so that its length lies in the direction of the wind, which 
passes through its end with a constant velocity (U). The ventilation rate, 
defined as the volume of air passing through the box, is equal to U x H x W. The 
downwind mixing height (H) of the box is determined from the following equation 

I) . ... . 
presented by Pasquill (1975) for neutral stability: 



where : 
X = downwind distance from the leading edge of the area source to the 

receptor (m) 
H = downwind mixing height (m) 
20 = roughness height (rn) 

The roughness height, z,, was selected to be 0.02 meters based on the roughness 
height of grassland provided by Cowherd et al. (1985). This roughness height 
provides a more conservative estimate of emissions than assuming non-vegetated 
conditions. The downwind distance to the receptor is measured to the closest 
exposure points for potentially exposed populations, For the purposes of this 
evaluation, a distance of 1 meter was assumed (the receptor is at the source). 
The ambient 24-hour contaminant concentration (C,,) was estimatedby the following 
box model equation: 

where : 
C,, = concentration of contaminant at distance X (ug/m3) 
Q,, = particle-phase emission rate from wind erosion (ug/sec) 
a = fraction of 24 hours during which emissions occur 
U = average wlnd speed (rnisec) 
H = downwind mixing height (m) 
W = width of area perpendicular to wind (m) 

The input values for this equation are shown in Step 3 in Table 1. This results 
in a conservative estimate of the 24-hour average concentration of contaminants 
to which an individual may be exposed to at the contaminant source on days in 
which wind erosion occurs. This concentration, the downwind contaminant 
concentration resulting from wind erosion, per unit of contaminant soil 
concentration (C l0 )  is multiplied by the concentration of each human health 
contaminant of potential concern (HHCPC) to obtain downwind contaminant 
concentrations. The estimated airborne contaminant concentrations resulting from 
wind erosion for the HHCPCs in the exposure scehario are presented in tabular form 
in Step 3 of Table 1. 

The particulate emission factor (PEF) relates the contaminant concentration in 
soil with the concentration of respirable particles (PM1,) in the air due to 
fugitive dust emissions Erom surface contamination. The PEF is site-specific and 
independent of the type of contaminants present at the site. T.he PEF is 
calculated by dividing the soil contaminant concentration (ug/kg) by the 
concentration in the air (ug/m3) to give the PEF (m3/kg). This PEF is applied 
to chemical-specific soil concentrations to estimate dust-related chemical 
concentrations in air for the risk calculation spreadsheets. 

This PEF is associated with a PMIO concentration of roughly 17 .ug/m3. 
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ABB Environmental Services, Inc. 





, continued 

STEP 2: CALCULATE CONTAMINANT EMISSION RATE 

where: 

Cowherd Ean. 

Q10 = contaminant emission rate Qfg contaminanVs) 

f = fraction of PM 10 with contaminant (rng contaminantkg PM10) 

(assumed to equal soil concentration in mg contaminanmg soil) 

El 0 = PM 10 emission rate (g PM 10 lm2-s) 

A = area(m2) 

1 = conversion (1 000 ,ug contaminany mg contaminant) * (kg PM 10 1 1000 g PM 10) 

At f = 1 rng contaminant I kg PM10: 

Area = 33600.00 rn2 

ABB Environmental Services, Inc. 

ACTIVIN El 0 ASSUMPilON 

tglm2-s) Wsl4 

Wind Erosion 5.68E-08 1.91 E-03 
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a INTRODUCTION - 

ABB Environmental Services, Inc. (ABB-ES) calculated air concentrations of 
volatile organic compounds (VOCs) in groundwater that could volatilize during a 
shower. After reviewing the literature, the model selected by ABB-ES to predict 
indoor {bathroom) concentrations is that presented by Foster and Chrostowski 
(1987). This theoretical approach is based on the experimental work of Andelman 
(1985). Andelman measured air concentrations of trichloroethylene and chloroform 
in a bench scale shower assembly. Foster and Chrostowski (1987) developed a model 
from these experimental data. ABB-ES rnodifiedthe input parameters from the bench 
scale design to be representative of a typical bathroom. 

CALCULATIONS 

The equation used to calculate air concentrations in the bathroom is shown below: 

where :: 

- concentration of VOC in bathroom (pg/m3) 
, , C ( V C C )  - 

S = VOC generation rate (pg/m"-min) 
R = air exchange rate (rnin-l) 
D, = duration of shower (rnin) 
t = time at which concentration is being calculated {rnin) 

R, the air exchange rate, is calculated as the volumetric flow rate through the 
bathroom (m3/min) divided by the volume of the bathroom (m3). S, the VOC source 
generation rate, is calculated based on the concentration of the contaminant in 
the water, emission of compound from a droplet, flow rate of water, and volume 
of room for dilution. S is calculated from the following series of equations: 

where : 

CWd = concentration in water droplet ( p g / R )  
FR = flow rate in shower (l/min) 
SV = shower volume (m3) 

CWd is calculated as follows: 

where : 

CWO = concentration in groundwater (yg/R) 
K,,.= temperature correction of the mass transfer coefficient, K1 (cm/hr) 
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ts = shower water droplet free-fall time (sec) 
d = droplet diameter (mm) 

Kal is calculated according to: 

where : 

KL = mass-transfer coefficient (cm/hr) 
TI = reference temperature (K) 
u, = viscosity of water at reference temperature (cp) 
T, = temperature of shower.water (K) 
ul = viscosity of water at shower temperature (cp) 

K, is calculated according to 

where :: 

kl(voc) = chemical-specific liquid mass-transfer coefficient (cm/hr) 
k,(voc) = chemical-specific gas mass-transfer coefficient (cm/hr) 
RT = molecular gas constant (R) x temperature (T) (atm-m3/mo1e) 
H = Henry's Law Constant (atm-m3/mole) 

The input values of kl and kg are based on the mass transfer coefficients of CO, 
and water. They are calculated for the particular compound of interest according 
to the following equations: 

k,(voc) =k,(H$) x [ l8 
MW( voc) 

where 

k,(C02) = liquid mass-transfer coefficient for carbon dioxide (cm/hr) 
kg(H20) = gas mass-transfer coefficient for water (cm/hr) 
MW(voc) = molecular weight of VOC 

ASSUMPTIONS 

Several assumptions were made to complete this modeling effort. The primary 
assumptions involve the volume of the bathroom and the air exchange rate. A 
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bathroom volume of 12m3 was assumed. For the purposes of this model, it was also 
assumed that the air between the shower area and the rest of the bathroom was well 
mixed. The volumetric flow rate through the bathroom was assumed to be 0.4 
m3/min, which gives an effective air exchange rate of 1.8 air changeshour. Few 
measurements have been done on ventilation rates in bathrooms. ABB-ES considers 
this value to be a conservative estimate given that most homes have air exchange 
rates of 0 . 5  - 2.0 changesfiour. Bathrooms may have higher ventilation rates than 
the entire house due to the effect of locd exhaust fans, if present, or the 
opening of windows. 

Another asswnprrion is implicit in the use of Equation 1. This equation calculates 
VOC concentrations at time (t), which is assumed to equal the duration of shower 
use (D,). Thus, the resulting concentrations represent maximum concentrations 
at the end of the shower. In realiry, an individual would experience an 
integrated exposure that would gradually increase during shower usage and decrease 
again after the water was turned off. ABB-ES made the assumption that the peak 
concentrations would persist for the duration of exposure. This is a conservative 
assumption that is protective of public health. 
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DEVELOPMENT OF DOSE RESPONSE VALUES FOR USE IN DERMAL RISK GALCUTATIONS 

As required by USEPA Region IV guidance risks associated with calculated absorbed 
doses (most commonly for soil and water dermal contact) be evaluated using 
Reference Doses ( R f D s )  and Cancer Slope Factors (CSFs) which are specific tc 
absorbed doses. Most oral RfDs and CSFs are based on administered dose rather 
than the absorbed dose (trichloroethylene's CSF is a notable exception). It is 
therefore necessary to adjust toxicity values' which are based on administered dose 
so that they can be used for evaluation of absorbed doses. For dermal exposures, 
we adjust the toxicity values as follows: 

where: ABSEFFOraL is the absorption efficiency in the study that is the 
basis of the oral toxicity value. 

If there is no information available on oral absorption efficiency, the 
conservative default value of 5% can be used, but was not needed for this 
assessment. 

ABSORBED DOSE CALCULATION - DERMAL EXPOSURE TO WATER 

The absorbed dose is calculated per the USEPA Dermal Exposure Assessment: 
Principles and Applications, Interim Report, January 1 9 9 2 .  The permeability 
constant approach is used for dermal exposures to contaminants in water. 

The steady state approach for inorganics is used here. The dose absorbed per unit 
area per event is: 

where : 

- 
DHevent 

- Dose absorbed per unit area per event fmg/cm2-event) 

Kpw 
= Permeability constant from water (cm/hr) 

C w 
- - Concentration of chemical inwater (ug/liter) , 

- - 
revent Duration of a single event (hr/event) 
CEl 

- - Units conversion factor ( liter/ l o 3  cm3) 
'32 

= Units conversion factor ( mg/ lo3 ug) 

The "unsteady-state approach for organics" is used here. The dose absorbed per 
unir area per event is: 

and 



where : 

'event 
?r 

t* 
B 

(dimensionless) 
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- - Permeability constant from water (cm/hr) 
- - Concentration of chemical in water (ug/liter) 
- - L C Z  / 6 Ds, (hr) 
= Thickness of stratum corneum (10 urn) 
- - Stratum corneum diffusion coefficient (cm2/hr) 
- - Duration of a single event (hr/evenr) 
- - Pi (dimensionless) 
= Time to reach steady state (hr) 
= Octanol water partition coefficient divided by l o 4  

- 
A Units conversion factor (mg/103 ug) 
- - Units conversion factor (1iter/lo3 cm3) 
A - Units conversion factor (rng/103 ug) 
= Units conversion factor (liter/103 cm3) 

For a given compound;the values for B ,  K, 7 ,  and t* can be found in Table 5-8 
of the dermal guidance document (USEPA, 1992). 

Once the dose per event (DA,,,,) is calculated, the dermally absorbed dose (DAD) 
for use in risk calculations can be derived as follows: 

Derrnally absorbed dose for use in risk calculations is derived generally (for 
adults who are no longer growing) as follows: 

For children, to account for changing surface areas andbodyweights, the dermally 
absorbed dose is calculated as follows: 

where : 
EV 
EF 
AT 

- - Event frequency (events/day) 
= Exposure frequency (daysjyear) 
= Averaging time (days). For noncarcinogenic effects, X 
= ED, and for carcinogenic effects AT = 70 years or 25,550 

days. 
- - Surface area exposed at age i (crnZ) 
- - Exposure duration at age i (years) 
- - Bodyweight at age i (kg) 

All of the calculations contained in this appendix are based on the data presented 
in Tables R-8.1 through R - 8 . 3 .  

For bathing and swimming, USEPA recommends that whole body surface area be used 
to represent skin surface area available for contact with water. For adults, 
using 5oth and 95th percentile whole body SA values, the default SA values are 
20,000 cmZ and 23,000 cmZ. For children, the default values for each age group 
would be equal to the 5oth percentile and 95th percentile whole body SA values. 
Estimated bodyweights are the average of the 50 th percentile female and male 
weights. These values are shown below. 



a Values of 

..... 

i -7n 

for commonly used age ranges as calculated in Table R - 8 . 4  are presented in Table 
R-8.1. 

For wading, it is assumed that the entire surface area of the feet, lower legs, 
and hands is exposed to the surface water during the entire exposure event. This 
assumption is for shallow water situations. The per cent of total body surface 
ar:.: represented by the feet, lower legs and hands has been approximated as shown 
ir-, ?able R - 8 . 5 .  Averaging surface areas over the 6 childhood years yields the 
following; hands represent 5.5% of cotalbody surface area, lower leg represents 
12.8% of to~al body surface area, and the feet represenr 7% of total body surface 
area. Therefore, the feet, lower Pegs and hands represent approximately 25% of 
total body surface area for children ages 1 through 6. This value is the same 
value which USEPA identifies as the per cent of total body surface area which is 
available for soil contact (USEPA, 1992). This value, 25% of total body surface 
area is used here to represent surface area available for waders of all ages. 

ABSOFSED DOSE CALCULATION - DERMAL EXPOSURE TO SOIL 

The absorbed dose is calculated per the USEPA Dermal Exposure Assessment: 
Principles and Applications, Interim Report. January 1992. The calculation of 
the estimated dermally absorbed dose per unit area per event is: 

a DA,,,,, = CSoi, AF ABS CF 

where : 

DAevent = Dose absorbed per unit area per event (mg/cmz-event) 
- 

'soil 
- Contaminant concen~ration in soil (mg/kg) 

AF = Adherence factor of soil to skln (mg/cmz-event) 
AB S - - Absorption fraction (dimensionless) 
C F - - Units conversion factor kg/mg) 

Dermally absorbed dose for use in risk calculations is derived generally (for 
adults who are no longer growing) as follows: 

For children, to account for changing surface areas andbodyweights, the dermally 
absorbed dose is calculated as follows: 

n 

DADc,ild = (DAeve,, EF / AT) (SA, ED, / BWi) 

i=m 

where : 

- - Exposure frequency (events/year) 
- - Averaging time (days). For noncarcinogenic effects, AT 

= ED, and for carcinogenic effects AT = 70 years or 
25,550 days. 

- - Surface area exposed at age i (cm2) 
- - Exposure duration at age i (years) 
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BW, - - Bodyweight at age i (kg) 

For the typical case, USEPA recommends SA for head and hands only and for the 
"reasonable worst case," the SA of the head, hsnds, forearms, and lower legs as 
the SA available for contact with soil. USEPA simplifies these assumptions by 
saying that 25% of the total body surface area would be available for soil 
contact. For adults, using 5oth and 95th percentile whole bouy SA values, the 
default SA values are 5000 cm2 and 5800 cm2. For children, the default values 
far each age group would be equal to 25% of the 5oth percentile and 95th percentile 
whole body SA values. Estimated L .  w e i g h t s  are the average of the 5oth percentile 
female and male weights. These vLues are shown in the spreadsheet which follows. 

Values of n 

(SA, EDi / BW,) 
i=m 

for commonly used age ranges as calculated in Table R - 8 . 6  are as follows: 
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Tablc R-9.1 - Erporure paramelerr la dermal cmlact with water 

AGE 

JRFACE AREI 
$AWING ANC 
;o%ILB WHOU 
30DY SA (1) 

:hi SQ 
iVG 

5398 
6033 
66.KI 
7310 
7930 
8660 
9 3 0  

10030 
10700 
11800 
123x1 
13100 
14700 
16100 
17000 
17603 
l r n  

IODY SA (1) 1 BODY SA 

i3j  !?As based mequalion 5.4 = K 
.. 

. . XBW " 2 0  Kcalculaled tan a g e 2 ~ 3  data. 
Equalion frcm Appcndix 4A of Exposure Factas  Handbmk, USEPA 1989, EPA160a,B-89lM3 

nsm (2) 
3ODY WIGICI 

CG FEMALE 

10.5 
12.6 
14.6 
16.4 
18.8 

21 
23.5 
27.3 
29.6 
34.3 
40 

45.2 
48.6 
52.8 
53.9 
55.3 
58.3 
61.5 

3HILD 

3HILD 

XDER crm 

3HILD/ADUL1 

4DULT 

i YRS I A G E I  <7-  

1 YRS ~ A G E ~ < ~ ~ S U ]  
l 

SWIMMER 
mi X SAiyB W 
LVG 
CASE 
WATER 
AVG 
CM SQ -Y RKC 

490.7 



Table R- a , ~ ~ r . h c e  area exposed to surfxe wntar For waders 

Age 
Mean % olwhole body SA 

(1) IIands ( (2) LowerLegs ( (1) Feet 
! i 

Whole body 
SA (3) 
sq cm 

6104 
6820 
7640 
8450 
9180 

10600 

Mean (age 1 thru 6) - 1 5.5 1 12,8 1 7.0 1 8132 

Btimnted SA lor lower legs, 2060 
hands, fee! 

a s e s I t h G f i q c m L - _  .. _- . 

NO'II?: area of lower legs, feel, hands is approximately 25% of whole body surface area (2060 sq cm/8132 sq cm) 

Feet 
569.7 

Hands 
f i t h a t e d  average SA 449.4 
A4es1 thru6(sqcn1) 

. . - - - - -. - - - . 
( I )  'I'ablc 4-3 of Faposurc factors Ilaiidbnok, USEPA 1989, EPA/60(Y8-89/043 
( 2 )  'IkhIe 4 -2 of I3xposurc Iiactors IIandbook, USEPA 1989, EPA/60N8-89/043 

' l l l t  percent olwhole body surface area lor the lower legs is taken lrom Table 4-2(addts) 
because no vitlue lor children is reporled in 'lkble 4-3. 
(?L;gb!e 4B-3 OE f i p ~ ~ r e  Factors I!~ndhook, USI!YAe9,  P,PA/60CY8-89/043 

Lower L g s  
1040.9 



To blb R-9.3 - Expoaura paramdbra 101 dermdconlnct wllh l o l l  

AGE jOXlLE WHOLE 
3 0 0 Y  SA (1) 30DY SA (1) 1 BODY SA I BODY SA 

a5XILE WHOLE 
AVAILABLE FOR SOIL CONTACT 
25% x 50%ILE I 2 5 % ~  BSXILE 

:M SO 
3ME 

. . 
13) SAt  h 8 r d  on rquallon SA = K X B W  * 213. Kcnlculatad t o m  age 2<3 dala. 

17 < 16 
16 < 75 

3ODYWEIGHT BODY WEIGHT 

KG FEMALE 

I I 

CM SO 
AVG 

11.5 10.5 
13 4 12.6 
15.3 14.6 
17.4 l e . 4  
18.3 18.8 
21.0 21 
24.4 23.5 
27.3 27.3 
28.7 20.8 
34.5 34.3 
38.4 40 
42.1 45.2 
47.7 40.8 
55.5 52.8 
60.2 53.9 
63.6 55.3 
65.7 50.3 
75.0 81.5 

CHILD 

CM SQ 
RM E 

[iJTnbls 48 -3 of Expoaurr l lelor8 Hondbook. USEPA 1080. EPAJ60018-0am43 
WTa b l r  5A-3 01  sxnotur* fsctora Handbook. USEPA 108Q. EPAIIWI8-0OB43 

18000 20100 
20000 23000 

Equatlon from ~ p p e n d h  4A 01 Expoaurr Factor8 Handbook, USEPA 1889. EPA/6OOm-8B/O43 
CHILD 

OLDER CHILD 

CHILDIADULT 

ADULT 

!ST 5OXlLE 
10DY W EIGHT 
iVG OF MIF 
:G 

4500 
5000 

AGE 2 < 1 SUM 

5225 
5750 

I Y R S  AGE 1 < 17 SUM 
I 

!4 yrm I AGE 18 < 42 SUM 

EOI X SAI)/BWI 
N G  
:ASE 
1011 

(ED1 RME X SAI)IDWI 

SOIL 
RME 
CM SO-YWKG 

138.7 
131 2 
127.1 
125.0 
120.5 
123.5 
l t 5 . 9  
113.6 
108.1 
l o ?  6 
104.7 
100.8 

D4.0 
18 2 
81.5 
00 0 
14 3 
12.1 

DERMSOIL 4 



Table R-9.4 
Summary of age-adjusted, bodyweight-normalized surface areas exposed - bathing or swimming: 

2 thru 8 ] 6 yrs 
I 

Age Range 

1 thru 6 

6 thru 16 I 1 1 yrs 

Duration of Exposure 
to Water 
Bathing or 
Swimming 

6 yrs 

18 thru 41 1 24 yrs 

1 thru 30 

Sum of (area X dura- 
tion/bodyweight) terms 
Average Case 
cm2-yr/kg 

2651.3 

30 yrs 

Sum of (area X 
duration/bodyweight) 
terms RME 
crn2-yr/kg 

3066.6 

2975.2 

Table R-9.5 
Summary of age-adjusted, bodyweight-normalized surface areas exposed - wading 

Age Range 

1 thru 6 

Duration of Exposure 
'to Water 
Wading 

6 yrs 

6 thru 16 I I 1  yrs 1 922.6 1 1136.3 

- 

2 thru 8 

18 thru 41 1 24 yrs 1 1714.3 [ 1971.4 

6 yrs / 6373 

-- ~~ - -~ 

1 thru 30 

Table R-9.6 
Summary of age-adjusted, bodyweight - normalized surface areas exposed - soil 

743.8 

I I I 

30 yrs 

Age Range 

2 thru 8 1 6 yrs I 637.8 1 743.8 

2377.1 

1 thru 6 

2738.1 

Duration of Expo- 
sure to Soil 

6 yrs 1 662.8 1 766.7 
I I 

1 thru 30 1 30 yrs j 2377.1 1 2738.1 

6 thru 16 

11 18 thru 41 1 24 vrs 1 1714.3 1 1971.4 

Sum of (area X dura- 
tion/bodyweight) terms 
Average Case 
~ r n * - ~ r / k ~  

Sum of (area X dura- 
tionlbodyweight) terms 
RME 
cm2-yr/kg 

11 yrs 922.6 1 136.3 
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Future Use - Ingestion of and Direct Contact with Surface Water 
- OU1 Adult Resident Wading 
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T A B L E  R - 10.1 

C U R R E N T  USE D I R E C T  C O N T A C T  WIT11 A N D  I N C I D E N T A L  I N G E S T I O N  O F  S U R F A C E  S O I L  N O R T l l  O F  C l I I L D  STREET - OU 1 

C1rII.D T R A N S I B N T  

HAS Jaclrmunvilb 

Iadromuillc, Florid. 

E X P O S U R E  ? A R A U B T E R S  

P l G P S n O H  RAlX 

YRACIlON IHGPSWD 

AIIIII!REHLB FACrOR 
A G E - S ~ E ~ I C  S V R P A ~  ARFA 

A B S O R m O N  YRACnON 

(UHVYRIIDN FACTOH 

BODY WE!IGIlT 

A~II I -S~ECIYICBODY WYXil r r  

ZlXmSlJRB YRUQIIEHL'Y 

W m S U R B  W R A n O N  

AGE-SFECWIC IIXHISURB W R A T l O N  

AGB-WEl( i tmDSURPACEARFA [I] 

DOSE ABSORBED ?W WI2W 

AV W A G I N G  1 l M E  
CANCPR 

V W 8  U?m$ SOURCE 

chcmrcmlrpccifw cbcm~c*l-~pccillc 

100 mddlly USEPA.1991 

50% u n l l t r r  Auumplloo 

1 mglcmz-weat USEPA, 1992s 

S ~ C - L ~ C C ~ ~ ~ E  .?a1 USE?!& 1969 

r b s m m i  apccdic u d t n l  USEPA, 1992b 

1.OOE-06 kglmg SEE BELOW 

40 kg  USEPA. 1919 

ap-spcr%c k8  USFPA, 1919 

100 ds)nhcmr. Aanumption 

11 years Anmuluptlon 

nge-apccii~c y c b m  Anmumptmn 

11% cm2-gcsrkg Pr, USEPA, 1952. 

~ b c m l c d  mpcclrlc mgl.m2-event PC, USEPA, LPWI 

E Q U A T I O N S  

ABB Environ medal  Sc%ktl, Inc. 



TABLE It - IQ1, mmtinud 
CURREMT USE DIRECT COlrrACT WIT11 AND INCIDENTAL IHGES'ITOH OF SURPACB SOIL NORTH OP ClIILD STREW - OU 1 
CHILD TRANSIENT 
HAS Jmcironvjlk 
Jschomilk. Pbridm 

510 u@g 
485 ugkg 
1000 ugkg 

735 uglks 

520 uglkg 
237 uglkg 
290 ugkg 

400 ugllrg 
42.1 ugf'kg 

46.5 ugllrg 
47 ug'h 

113 uglkg 

1.4 mgkg 
23.8 mghg 
13.2 m a g  
52.7 rnglkg 

I I I I I 1 I I 

SUMMARY IIAZARD INDBX I 1.9~-021 
[I  I USEPA Rcgan N g u d ~ n a  S P C ~ ~ C L  ~brorptbn tador* of 1 %  for o r g r o b  and 0.1 % tor i o r p n x a  (Februsly 10, 1g92). Abmrblwn Imclon for PC&, dmxioa. tnd Iumm mc mpcdicd io USEPA Drcmrl Gudsorr  ( Imouq 1992). 



TAB1.R R - rat, conlinucd 
CURRLIm USE DIRHLT C O H F A m  WIT I I  AND I N C I I I E ~ A I .  INGESTION OF SUAFACR SOIL NOR'n l  OF Cl l lLD STRIIt'r - O U  1 
Ct1lI.D TAANSlBNr 
HAS I.cho&Ilc 
I m c h o m v i l k .  Pbrids 

CARCINOGENIC EPTRCIS 

510 uglkg 

485 udkg 
l O U D  udkg 

735 uglkg 

520 udkp. 
237 udkg 

290 udkg 

400 uflg 

42.1 uglkg 
46.5 uglkg 

47 uglkg 

113 ugkg 

1.4 mg&g 

ABB EovionmenldScrvixh lnc 



TABLE It - 1 0 3  

CURRENT USE I N I I A U T l O N  OF PAATICULATB DUST - SURFACE SOIL NORTII OF CIIILD STRBBT - O U  1 

CIIILD TRANSIENT 
NAS Im&~omvilk 
J s c k ~ o n u i l l t .  Florid. 

EXPOSURE P-S EQUATIONS 

SYMBOL 
SOIL C O N ~ T I O N  0 VALUE UNI75- 

cherniwl specific I chemical spccific 
SOURCE 

PART, EMISSION FACTOR 
CONCEN?RATlON AIR 
IMtALATION RATE 
BODY W I G H T  

EXPOSURE FREQUENCY 
WPOSURE DURATION 
CONVWSION FACTDR 
AVERAGING TIME 

CANCER 

Appendix 4.970+07 
chemid specific 

0.833 
40 
4 
im 
11 

0.001 

USEPA, 1991 
USEPA, 1991 
Assumption 
Assumption 
Assumption 
Orgarlics ody , 

USEPA, 1991 
USEPA, 1991 
111 Exposure 

70 
11 

1 PEF has bem derived in h e  Appendix to !his report, Derimtion of Particu!are Emissions Factor 

years 
years 

)plernental Guidance: 'Standard DeE 





TABLE R - 10.2, continued 
CIIRKBNT USE INIIALATIOH OF CARTICULATB DUST - SURFACE SOIL NORTII OF CIIILD STREET - O U  1 

C l l l L D  T R A N S I E N T  
NAS J a b ~ o n v i l k  
J*&mnuillc. IJlurids 

IHOltGMIC OR 

COMMOND ORGANIC 
VO 

510 ugkg 
485 ugkg 

loo0 ug/kg 
735 u@g 
520 ugkg 
237 ugkg 
290 ug'% 

SEUIVOLATILES 

B c a ~ o ( ~ ) ~ n I b r ~ c c a e  

Bemro(fi)pyrcat 

B c ~ r o ( b y l u o n n t b c n c  

Banro(k)fluor.dhemc 

Cbrymcme 

Dgbcn.(..h)anthnccre 

I~ds~o(1,2 ,3-cd)pyxtse 

PESTICIDES 

Aroclor-1160 

Ilc@scbbr 

Ilept mcbbr cpoxidr 

ulpb. -Cblord.me 

~.rnmm-Cblordmac 

0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 



TABLB R - 10.3 

CURRENT USE D I R E C T  C O N T A C T  WITH AND I H C I D E H T A L I N G E S T I O H  OF S U R F A C E  SOIL SOUTH OF CIIILD S T R E B T  - OU 1 

E X P O S U R E  F A R A M B T B R S  

IHCETIOH RA'IE 
P I U C I Y O H  M G m D  

ADIII!RENCS PACR)R 
ACE-SPECIFIC SURFAQ3 M E A  
ABSORmON FRACZIOH 

COHVWSION FACFOR 
BODY WEEGIW 
AGE-SPEWICBODY WElQIIT 

W M S U R B  FREOULINCY 
W M S U R B  IXJRA'IlON 

AGE-SPECIFIC EXrDWRB DLIRAIIOH 

ACB-WEIGICIBD SURFACBAREA [I] 
UOSBABSORBED rw  u v m  
AVL(RAG1NC TIME 

CAHCmt 

100 

50% 

1 
mgc-spcciiie 

chtmb.l lpcrilio 

1.00E-W 

40 

mgc-rpcciiic 

100 
I I 

age-nprcilie 
I I M  

chemicm! specific 

hcmicnl-rpecilic 

mddny USEFA, 1991 
u o l l t ~ ~  Assumption 

rglcma-err111 USETA, 1992. 
cma USEPA. 1919 

unklrl* USWA. 199Zb 

t d m a  SEE aerow 
k g  USEPA. 1989 
k g  USPPA, 1969 

dsphtmr ' A.mumplion 
ycsrr  Ammumplioo 

ycrrr Annumplion 

cm2-ychth l  PCI USEPA, 19921 
ruglcJ-event  Per U S ~ P A .  1992s 

E Q U A T I O N S  

CANCER RISK = W A K E  (r&-&y) r CAHCFZt S U ) W  VACrOR (m&-day)n -1 

ABB Enuironmcnlal ~ c r v i c r l ,  lnc. 
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TABLE R - la$, mmtimucd 
CURRBNI USE D I R K n  C O l r r A m  WITH AND INCIDEFTTAL INGESTlON OPI~IRFACB SOIL S O I j l l I  OP CHILD STREET - OU 1 

PESTICIDE3 

4.4'-DDD 

4.4'- DDB 

DIOXINSIPUUAHS 

I,?,Y,4,6,7.a-1IpCDP . 0 

llpCDF. (t0l.l) 0 

llrCDF. (t0t.l) 0 

OCDP 0 

L,Z,J,4.6,7.& -1lpCDD 0 

OCDD 

!NORGANICS 

Antimony 

Arncnic 

C*dsmium 

0,325 uglkg 
0.001 ugkg 

0.135 uglkg 

0.002 uglkg 

0.305 ugkg 

0.56 u@g 

0.67 uglkg 

N D 

Nrl  
ND 

N D  
N D  
ND 
N D  

ND 
ND 
5.OE- 04 

2,OB-0: 

2.0n-0: 

NT) 
ND 
ND 
N D  

ND 

ND 

ND 

4.OE-04 
3.OE-04 
1.OR-0: 

5.0E-0: 
1.8B-01 

ND 
1.48-01 
2 OE-02 

1 RJDBX 
PCBs, diorm. m 



TABLB R - 10.4 
CURRENT USE INHALATION OF FARTTCULATE DUST - SURFACE SOIL SOUTH OF CHILD STRBBT - O U  1 

CIIILD TRANSIBHT 

NAS Jmdmomvitk 
1. Jsamui l l t .  Florida 

EQUATIONS 

PARAhamR SYMBOL 
SOIL CONCENTRATION C 
PART. EMISSION F A m R  
CONCENTRAlTON AIR 
INIIALATION RATE 
DODY W I G H T  
EXPOSURE TIME 
EXPOSURE FREQUENCY 
EXPOSURE DURATION 
CONVWSION FACIOR 
AVERAGING TIME 

CAN- 

PEF 
CA 
LR 
BW 
I 3  
EF 
ED 
CF 

AT 

I Factors" OSOSWER Directive 9285.6-03. 

NONCANCW 

]PEF has been derived m Ihe Appendix to this report, Derivation of Particulale Emissions Factor 

AT 
USEPA, 1991. Human EIeallh Evahation Manual, S 

V&WE U r n  

4 
100 
11 

0.001 

ABB Ewironmauid S e ~ c e l ,  lac. 

SOURCE 

Appendix 

USEPA, 1991 
USEPA, 1991 

chemical specific 
4.97E+U7 

chemical specific 
0.833 

40 

70 
11 

CANCW RISK = INTAKE +&-day) I m w n o u  CAHCW S ~ P E F A ~  (-&-day)- -I 

HAZARD WOnEhT = INTAKE ( m h 4 . y )  l INHAUTIOH REPERENCB DOSE (=&-day) 

chemical specific 

m3/kg 
mg!m3 

m3/hour 

kg 
hours/day 
dayslyear 

yeas 
m a g  

Assumption 
Assumplion 
Assumplion 
Organics only 

pplemen tal Guidance: "Siandard Dehult Exposure 

years 
years 

USWA,1991 
USEPA, 1991 



TABLE R - 10.4. comiiriucd 

C U R R E N T  U S E  INIIAI.A11OH UPFARTICIII .ATB DUST - SURFACE S O I L S O U T I I  O F  CIlILD STREET - OU 1 
C H I L D  T R A N S I E N T  
HAS I n t s o w i l k  

Im&omvillr, F lor ids  

CARCINOGBHIC EFFECTS 

UIOXINS/FIJRANS 

i , z . ~ . 4 . 6 . ~ . a - 1 1 ~ ~ n r  

IlpCDF. ( d b c r )  

I I lCI lY .  (o ibcr)  

O C D F  

1,2,3,4.6,7.8- IlpCDD 

tIpCDnm (olber) 

OCDD 

416 ugkg 
433 ugkg 
407 '%"kg 
399 uglkg 
424 ugkg 
160 uglkg 
361 u$g 

20 uglkg 
45 ugkg 

358 ugkg 
478 ugkg 

4403 u@g 

0.03325 ugkg 
0 
0 

O.oOo(x12 ygkg 
0.00335 ugkg 

U 
O.OOC67 ugkg 

4.1 tiiglkg 
20.9 tiigkg 
70.8 mgkg 

ABB Ewironmcdml S c ~ ' c t a ,  lnc. 



TABLE R - 10.4, comtiaued 

CURRENT USE INllALATIOH O P P A R T I C U I A T B  D U S T  - SURFACE SOIL SOUTH OF CHILD STKEeT - O U  1 

NONCARClNOGBNIC EFFECTS 

DIOXINSIFURANS 

1,2.3,4,6,7.1-HpCDF 

IIpCDPa (toinl)  

IlrCDFl (total) 

OCDF 

1,2.1,4.6.7,1-IlpCDD 

HpCDDs ( t d a l )  

OCDD 

INORGANICS 

Amtimosy 

Armrnic 

Cbdmium 

Chromium ' 

C o b a h  

L c l d  

Hmnpnclc  

IHORGA?4lCOR SOIL UNITS 
ORGANIC Q ) N C ~ T l O ? l  

0.325 ugkg 
0.001 ugkg 
0.135 ugkg 
0.002 ugkg 
0.305 ugkg 
0.56 ugkg 
0.67 ugkg 

7 mgntg 
4.1 mgkg 

20.9 mgkg 
70.8 m&g 
2.6 mgkg 

250 rngkg 
77.5 rngkg 



T A B L B  R - 10.3 

CURRENT USE INGESTION O F  AN]) D I R B L T  CONTACT WIT11 SURFACB WATER - OU 1 

CIII1.D TRANSIENT - W A D I N G  

HAS Is&nowalk 

I~rlrmonudle, Florid. 

EXPOSURE FARAMETRRS 

--- 
PARAMETER - - - - - - - - 

COHCRH.I~A~ION WATER 

INC iES l IOH R A T E  

AGH- SFBCIPIC SURFACR A R E A  

B V B N  PRBPUEHCY 

Bony WBIGIIT 

A U B  -SrEClPIC BODY WEIGHT 

I>OSR ABSORBBD PI!H BVEH'I' 

EXPOSURE T I M E  

EXPOSURE PRUQURHCY 

EXPOSURE DUUAl ' ION 

ACE-SPECIVIC EX?SOURB DURATION 

AGB-  W B l G l l T B D  SURPACLI ARHA 111 

UIPPIISIOH DEPTH PER E V E N T  

A V E R A C I N U  T l U H  

CANCRR 

NOHCANCBR 

CUHVRRSION P A L T O R  

0.1 

q c  - .prc%c 

1 

40 

ige -mpccilic 
chcmicml specific 

2 

100 

I 1  

age -*pcciIic 

11% 

cbcmicml r p c l i c  

USEPA, 1969 

USCPA, 1989 

Alaumption 

USEPA, 1989 

USEPA, 1969 

C ~ l c u l ~ l r d  

Aaauwption 

Ammutuplion 

Ammumplion 

U S W A ,  1969 

C n l c u l ~ t c d  pcr  USEPA, 1991 

C.lculslcrl pcr USEPA. 1991 

EQUATIONS 

C ! C W  RISK r W A K E  (m&-d*y) I CAH(3W SLDPEPAtXOR (m&-dry)* -1 

I l h U R D  QUOTIENT= INFAKE (m&-dmy)l RFPWWCE DOSE (m,yl~-dmg) 

INTAKB-D W U A L  E D r r , l l E V = E P r S Q  

ATx%Jdby+ 

ABB Environ mc&l SLTY~CCI, 1nc.  





TABLE R - 10.5, continued 
C U R R E N T  USU 1NGRS'IIION OP A N D  n I R U C r  CONTACT WITH SURFACE WATER - OU 1 

CIII1.D TRANSIBNT - W A D I N G  

N A S  Imb.omvilk 
I ~ c l m o ~ v i l l c ,  Ploridm 

NONCAR(3NOG W I C  EPPBCrS 

ABB Environmedal Scrviccl. lnc. 



TABLE R - 10.6 
CIIRRnHT USn INGESTION OF AND DIRECT CONTACT WITlI SURPACII WATIlR - OU 1 
ADULT AND/OR CUILD 
NAS Jackionvillc 
Jactronvilk. Florid a 

EXPOSURE PARAMBTBRS EQUATIONS 

PARAMETl3R SYMBOL VALUE U~~ SOURCU 

niITurion depth pcr event PCewnt chemical specific cmlevenl 
Pcrmcability C o r ~ h n t  PC chen~ical specific cm/hr . USEPA, 1992 

Duralion or m SingIa Went  Lcvent 2.6 hr USBPA,1989 

Tbickncrr of Stralum Corncum I3 c 10 u nl USEPA, 1992 

~cimnol- m tcr partition cocf~ic icnt / l~ '  B ' chemical specific dimensionless USEPA, 1992 
pi 77 3.14 din~ensionless USEPA, 1992 

T chemical specific hr USEPA, 1992 
~ i m t  to R C W ~  s k d y  stntc t chemical specific hr  USEPA, 1992 
stratum Corncum Diffuion CoelEclcnt Dsc chemical specif~c crn21hr USEPA, 1992 

ORGANI(S 

PCewnI. = ZPC r (6T x 1,enl/7r)0~5 

Where < to 

mnd: PCewnI = PC I ((te,,,tl(l +B)) f ZT K ((1 f 3B)I(1 +B)) 

Whcrc bWnl > I' 

USEPA,1989. Risk Assessmenl Guidance for Superfund, Volume I, Part A, EPA/540/1-891002, December 1989. This value is receptor-specific 
USHPA, 1992. Dermal Exposure Assessment: Pri~~ciples and Applications. 
The tern1 ?'is not calculated here, Values are provided in  USEPA, 1992, 

ABB Environmcn a CCS, Inc. 



ADULT AND/OR U I l W )  
NAS Jacksonville 
Jacksonville, Florida 

I3enztne 
Iiichloroethenc 
finyl Chlcridc 
tluqinum 
Zn timony 
t s e n i c  
3ayllium 
admium 
3 b a l t  
r on 
danganese 
iodium 

= Nut applicabk FOC inagnnicanalyles, this lerm is not used focalcdate Wevent. 
XI!IERfiNCi2k, 
Jriless olhenvise noted, d u e s  are hken frail USEPA, 1992. Dermal kposure Assessnent:Principles and Applica1iom,EPA~600/8-91/011B -- 

An13 Enviroruuenhl Services, It=. 



FAFL4-R 
CONCEKIlUTIOH SEDIMENT 

INGESTION RATE 
P R A r n O N  INGESIED 

ADlIeREHCB PACTOR 
AGB-SPECIFIC S u w A c e  ARM 

ABSORFTION FAACnON 

CONVERSIONPACXVR 

BODY WElGHT 

AGB-SPECIFIC BODY WEIGHT 

EXWSURBFRBOUBNCY 

EYXOSURE DURATION 

AGB-StECWIC EXMSURB DURATTON 

AGE-WEIGWTED SURPACBAREA 111 

DOSE ABSORBED PER EVENT 

AVIIRAGING TIME 

CANCER 

103 
50% 

1 
age-Wfic  

ckmical rpcci6c 
1fBE-06 

40 
age-+6c 

100 
11 

age-rpedfic 
1136 

chemical rpeci fic 

W ~ R Y  
U N ~ S S  

mp/cm2-event 
m2 

unillers 
W m g  
kg 
kg 

day* year* 

ye=$ 
yews 

cm2-ycaakg 
m9/ara1-event 

USW& 1991 
Assumpiion 
U S W A  1992a 
USePA.1989 
USEPA, lW2b 
SEE BELOW 
USEPA, 1991 
USW& 1989 
USEPlilWl 
USEPA. 1991 
hump l i on  
Per USI!P& 1992a 
Per USEPA. 1992a 

70 pars USW& 1W1 
11 years USEPA I991 

dcmlly  abmtcd do=. 
NONCANCER AT I 

Uniu Tor expasure bqtquency uejn evcnetar in Ihc d d a l i o n  or the . 

[I] In estimating the d c d l y  abarbcd d m  for children age 6 haugh 16, lhc tim-wighltd, b d p c l @  notmalizcd surface arc0 
c p o d  is calculated b m  surha aaea,eqmurc duration, and bodywight Cor each o f  11 agcpcrirds, age 6 bough 16, per 
JSEPA, lW2. 
USEPA, 1989. f3psurc Faaora Hnrdbmk;EPA!603/8-89/M3; May 1989. 
USEPA, 1991. Human Health Evnlualion Manual, Supplemenlal Guidance: Standad Dchdt Ehpsure Fadorsm; 0SWP.R Dire&= 
92813.643 
USEPA, 1Wa.  D c d  Erporurc Asrcssmcnt: Prineiplcs and Applications; EPA,6col8-91/0118, January 1952 d Dcrma! P.qmsurc 
Appendiiol this documcnl. 
USWA.19mb. USEPARcgion N Guidana Wnm Februqlo, 195'2. 
CF = 10E-09 kplug Tor organin 

Rev. 1/94 







TABLE H - 10.8 
FUTURI1 US11 DWIICT CONTACT WIT11 AND INCIDENTAL MGEXION 01 SURFACE SOIL NORTH OF CIIUD STRnnT - OU 1 

ADULT RIiSIUIlNT 
NAS Jmckmnvillo 
h c k s o n v i l l q  P l o r i h  

BXPOSIJRB PARAMI1TERS 

IHGES'I ION R A T E  

P R A C I I O N  ING BSTED 

ADIIBRENCE FACXOR 

ABSORrTlON P I A m I O H  

SURFACE ARBA EXPOSED 

DOSE ABSORBHD ?ER E Y W T  

CONVERSIUN FACTOR 

BODY WHIG11T 

EXPOSURE PR EQUBNCY 

EXPOSURE DURATION 

AVERAGING 11HB 

CANCER 

HONCANCKR - - - - - . - 1 . . ,  
Unlts for exposure frcquencyare tvcn t s lpm In rhc I 

--. 
P A R A U E E R  , S Y M B O L  

CONCEN'IRATlOH SOIL 

100 
100% 

1 
c h c m i d  specific 

5,750 
chp~nical specific 

1.00B-06 
70 

3.50 
24 

. . .  
VALUE . . UNITS 

C s  

24 
uhlion of Ihc d t r m  

chemical specific 
I mdday 

unitleu 
mg/cm'- cvcnl 

unillelr 

cm* 

mdcm2-went  

W ~ E  
kg 

dtlylyear 
years 

chemical specific 

BQUATIONS 

years 
years 

ly absorbcd dose. 

USEPA 1991 
Assumplioil 
USEPA, 1992a 
USEPA, 1992b 
USEPA, 19920 
Pcr USEPA, 1992a 
SEE BELOW 

USEPA, 1991 
USBPA. 1991 
USEPA. 1991 

SOURCE 

INTAKE-DERMAL = DAcvcnt r SA I EPx ED 

B W  I A T =  365 dmymhr 

CANCER RISK = INTAKE ( m 8 l L y - d n y ) ~  CANCER S1.0TH FACTOR ( m & ! k ~ - d * y ) - '  

1!SI!PA, 1991. Human Ilcallh Ernluntion Manual, Suppltrncnral Guidance: 'Standard Default Exposure Faclors" DAcvcd=  C I  I API ADSd x CP 

OSWl!H Direclivc 9285.6-03. 
IJSUPA, 1992a. Dermal Enposurc Asscsrmenl: Princlpics and Applications; EPN600/8-91/UllB. January 1992. Note: For noncmr~imo~imic e l l c d ~ :  A T  = L1D 

USEPA, 1992b. USEPA Region 1V G u i h n c e  Mcmo licbrmq' 10,1992. 

C11 = 10E -9 k&ug for orpanics - 

ABB Environmental Service4 Inc. 



INORGANICS 

Arunk 

ORGANIC 

A 

0 
D 

0 
3 
3 
0 

0 

O 
0 

0 
0 
0 

510 u@g 
485 ugkg 

lKJ3 ugntg 
735 ugkg 
520 ugnig 
237 ugkg 
290 uglkg 

400 ugntg 
42.1 ugkg 
46.5 ugkg 
47 ugntg 

113 ugkg 

1.4 mgkg 

SUMMARY CANCBR RISK 1 6B-06 I 
111 Exporurc point conccnhationr rc6' dioxins and fixam hare bccn adjuskd by applkatim oCUSEPA taxk~lyequiraIcncy iaclus (March1989) 
[2j'lhe CSF f a  carcinogenic PAH5 has  b x n  adjusted with a relahe pdency [act& ar spccfied in USEPAguidilnct (July 1993) ' 

131 T k  CSF tbr dioxindhxans is a withdrawn lW2 HEAST value that hari been rcctnnrnended fw use by USEPA Rcgim 4 (April lW3). 'Ihc value K subject to chan~c by USEPA . . . - - .  
[4J USEPA Rgim IV guidam spccilks absaplim h c t m  oil% la organics and 0.1% fcr inagmlcs (February 10, lgW).  Abrabtim faclas for P a s ,  dimins, and luranr arc specilkd in USEPA Dermal G u i h m  ( J a n u q  1992). 
(51 Calculated from Oral CSFs. 
ND = No data available 
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TABLB R - 10.9 
PUTURB USE I N I I A I A T I O H  OF FARTICVIATI! D U S T  - SURFACE SOIL N O R T H  OP CIIILD STREET - OU I 

ADULT RESIDENT 
HAS Jmdmmvi lk  
Imckronville, Plorids 

EQUATIONS 

PART. EM MION FACMR 
CONrnN-IRATION AIR 
INIIALATION RATE 
BODY WEIGHT 
rnPOSURE TIME 
EXPOSURE! FREQUENCY 
EXPOSURE DURATION 
CONVERSION P A m R  
AVERAGMG TIME 

CANCOR 

PEF 
CA 
IR 
BW 
m 
EF 
ED 
CF 

AT 
AT 

ation Manual, St 
=I, 
lh l  

I Factors"; O S W  Directive9285.6-03. 

4 . 4 7 ~ + 0 7  
chemhl specific 

0.833 
70 
16 

350 
24 

0.001 

J P E I : ~ ~  been derived m the Appendk lo his reporl, Derivation of Particulate Emissions Factor 

rn)/kg Appendix 
m9,m3 

rn3jhour USEPA, 1991 

kg USEPA, 1991 
hourdday Assumption 

W C W  RISK = INTAKE (m&-day) r W l U U T l O N  CANCER S m P B  FACFOR ( - & d a y ) "  -1 

day$year 
years 
mghg 

USEPA, 1991 
USEPA, 1991 
Organics only 



TABLE R - 10.9, comtiaucd 
F U T U R E  USE INt lAI .ATION OF F A R T I C U L A T E  DUST - SURPACB SOIL NORTH OF C l l I L D  STREET - O U  t 

ADULT RESIDENT 
N A S  lmcfmavilk 
J.baomvillc, Ploridm 

510 ugkg 
485 ugkg 
1m ugkg 
735 u@g 
520 ugkg 
237 ugkg 
293 ugntg 

400 u&g 
42.1 ugkg 
46.5 ugkg 
47 u f i s  

113 ugkg 

ABB Emvimnmed.1 Senice., lmc. Rcu. 1/94 



TABLE R - 10.9. continued 
FUTURE USE IHl lALATION OF F A R T I C U U T B  DUST - SURFACE SOIL NORTH OF CIIILD STREET - OU 1 

ADULT RESIDBHT 

HAS JI ckmmvilk 

Imcltmonvillt. Florid. 

HONCARCINOGBNIC EFFECTS 

COHMUND ORGANIC 

SEHIVOLATILIlS 

FESTICIDBS 

Aroclor 1260 0 
I l c ~ w h b r  0 
Iltplmcbbr rporidc 0 
m l p h  - Cblordmmc 0 
ammms-CL1orda.c 0 

INORGAHICS 

Amcmk 

Cadmium 

510 ugkg 
485 ugkg 

ugntg 
735 ugntg 
520 ugkg 
237 ugkg 
290 W'b  



TABLB R - 10.10 

FUTURE USE DIRBCT CONTACT WIT11 A N D  INCIDENTAL INGBSTIOH OP SURFACE SOIL NORTII OF CIIILD STREET - O U  1 
CHILD R E S I D E N T  

HAS J a d r u a v i l k  

J * & ~ o s v i l l c ,  Yluridr 

USEPA, 1991 
Anmuuption 

USEPA,  1992s 

USEPA. 1949 
USEPA. 1992b 

SEE BELOW 

USFPA. 1991 
USEPA,  19d9 

U S W A ,  1991 
U S W A ,  1991 

Auumpl ioo  
Per USEPA,  I 
Pc, USEPA,  I 

EQUATIONS 

ABB Envimnmclltnl S e d c e n ,  lnc.  Rev. 1/94 



TABLE R - 10.10, c o n i h u d  
FUTURE USE DIRECT COhTACT W m i  AND INCIDEmAL INGESTION OF SURFACE SOIL HORTH OP CHtLD STREBT - OU 1 
CIIILD RESIDEWT 

INORGANICS 

Ararmk 

510 udkg 
485 uglks 
1000 ig /kg  
735 uglkg 
520 uglkg 
237 uglks 
290 uglkg 

400 u g k g  
42.1 udkg 
46.5 ug/kg 

47 ugJkg 
113 ugkg 

1.4 mgkg 



TABL3 R - la lo, contbucd 

FUTURE IISH I)IHBCI' CONrA'ACF Wrnl AND INC1t)EMAL INGBSTIOH OF SURPACR SO1L NORTII OF ClllLD STF4EBT - OU 1 
CHILD RBSlDEKP 
NAS Ja&o.vilk 
Jmrlouvilk, Ploridm 

510 uglkg 
485 uglkg 

1000 uglkg 

735 ugkg 

520 uglkg 

237 uglkg 

290 ugkg 

400 udkg  
42.1 ugkg 
46.5 ugkg 

47 uglkg 
113 ug/k$ 

1 . 3  mglkg 
23.8  ~rhflg 

13.2 mdkg 

AAB Envbonmenld Sc&& In= 





TABLE 8 - 10.1 I ,  continued 

F U T U R E  U S E  INIIALATION OP P A R l l C U I A T E  D U S T  - SURFACE SOIL HOR'FII OF CIIlLD STREET - OU 1 

CHILD RBS1UEN.t' 
NAS 1.cknomvilk 

1.d momuille, Florid. 

CARCINOGENIC EPPHCTS 

ND 
ND 
NU 
ND 
ND 
ND 
N l l  

ND 
4.WfOI 
9.lE+O 
1,3E+OI 
l.3E+O 

5.0Ef 0 
ND 

ABB Envirommrdd S c ~ c c n ,  lnc. 



TABLB R - 10.11, comtinucd 

F U T U R E  USE INIIALATION OF PARTICVLATB DUST - SURFACE SOIL HORTII O F  CIIILD S T R E E T  - O U  I 
C l l l L D  R E S I D E N T  
H A S  I.clrronvilk 

Imd~onville. PLoridm 

510 ugnEg 
485 ugkg 

uxlo ug'@ 
735 ugkg 
520 ugkg 
237 ugkg 
290 ugkg 

ugntg 
42.1 u@kg 
46.5 ugkg 

47 ugkg 
113 ugkg 

1.4 mgkg 
23.8 mgkg 
13.2 mgkg 
52.7 mgkg 



ADULT WUSlDnNT 
HAS h c k w n v j l l c  
JnckuoviUq l'lori& 

RXPOSURB PARAMDTBRS 

CONCBNTRATTrON SOIL 

ING E S l l O N  R A T E  

FRACTION INGBSTBD 

ADtlERRHCE P A m O R  

ABSORP'IlON YRACIION 

SIIRFACB AREA IIXrOSIID 

DOSE ARS0RBP.I) PER BVRNT 

COHVERSlON FACTOR 

BODY W E l G l l T  

EX?OSURR YREQIII(NCY 

EXPOSURE D U R A T I O N  

AVBRAGING T3UE 

CAN.I!HR 

NONCANCER 
--A- **__ 
* Units lor  exposure frcqucncyarc cvcntr/)car in the 

701 :'" 
'ears 

uhllon or the dcrmaliy absorbed dose. 

VALUE UNITS 

USEPA 1991 
chemical specific 

10U 
l O D k  

1 
chcmlcal specific 

5.750 
chemical specific 

100s-w 
70 

350 
24 

Assumption 
USEPA, 1992a 
USEPA. 1992b 
USEPA. 19928 
Per USEPA 1992a 
SEE BELOW 

USEPA. 1991 
USEPA 1991 

USEPA 1991 

chemical specific 
mglday 

unitless 
mdcml-cvcnt 

unitlcrr 
cm1 

rnp/cm2-event 

k g h g  
kg 

dajdycar 
yean 

USEPA 1991 
USEPA 1991 

. . Calc 
USEPA, 1991. llurnnn Iiealrh Fmlualion Manual, Supplenlcntal Guldancc: 'Standard Default Exposure Faclon' 
OSWBK Dirccllvc 9285.6 -03. 
IJSBPA. 1992a. Dermal Exposure A S ~ c s ~ t n l :  Princlplcs and Appljcatlons; EPAhW38-9lIOIID; J m u r y  1992. 
USEPA, 1992b. USEPA Rcglon 1V Ciuichncc Memo February 10.1992. 
C F  = IOE- 9 kdug for orpn~u-_- 

ABB Environmental SeniccL, Inc. 

EQUATIONS 

CANCER RISK = I N T A I E  ( m g l L ~ - d m y ) ~  CANCER SLOPE FACTOR (m&B-dsy)-'  

IIAZARD QUOTIENT E INTAKB (mdka-day) I REPERENCB DOSE ( m 8 l k ~ - d q )  

MTAKE-INGESTION = C S x  I R E  F I X  C P I  E P r E D  

B W r A T  r 165 dqmlyr 

INTARE-DERMAL = DArucl i  r S A X  EF I ED 

B W I A T  I 365 dmyakr 

Rev. 1194 



T A B L E  R - 10.12. continued 
PUI'URB USB D l R E C T  C O N T A C T  WlTl l  A N D  l N C l D E N T A L  I N G E S n O N  OF SUAPACB SOIL SOUTII  OP CIIILD STREET - O U  1 

AUU1.T R E S I D E N T  
HAS Imckmnvillc 

J*cL~o=vil lc, Florid. 

C A R C I N O G E N I C  EFFECTS 

DIOXINSIFURAHS 

I,2,3,4.6,7,8-HpCDF 

HpCDPm ( d b c r )  

HrCDPm (o lbcr)  

O C D P  

1,2,S;4,6,7.I-lIpCDD 

HpCDD.  (other) 

O C D D  

I N O R G A N I C S  

Aracmic 

l r l d  

- -- 

I] h p o r u m  point conccnrrs~ibnn ford ica in~  *nd f u r a m  b ~ v a  bccn mdjuded by rpplicslion 01 USEPAforicity cquinlcncy I t d o r n  (Msrrh 1969). 

21 Tbr  CSPIor c.rciooacnicPAHa bar  bccn adiudcd wilb m rclmtive cdcnru tactor r.twcihcd inUSEE'A puidmncc (Suk 19931 



HONC ARCINOGENIC EFFEC'IS 

?ESTICIDeS 

4.4'- D D D  

4.4'- D U 8  

4.4'- UDT 

Aroclo, 1 Z3 4 

AIL)EIOT 1 l S O  

416 uglkg 

433 u g k g  

407 uglkg 

399 u@g 

424 u@g 

160 u o g  

361 uglkg 

20 ug/lrg 

45 ugfkg 

358 ugkg  

4 7 8  ugkg 

4403 uglkg 

7 m@g 

4 .1  rnglkg 

20.9 rnglkg 

70.8 mglkg 
2.6 mgtkg ' 
250 rngtkg 

77.5 rnglkg 

36.6 m@g 

S' - F 
[I] USEPA Rcaion 1V guidanccmpecilir sbmrplion lrtton of 1% lor orgsniqnmd 0.1% l o r  inorganin (February 10, lD92> Abrorblion Iwlonlo~  PCBs, d ioxm~ and lurzn, arc mprcificd i n  VSEPA Dcrmtl (iuid,nce ( J a n u q  1992). 



TABLE R - 10.11 . 
FUTURE USE I N I I A U T I O N  OF PARTICULATB DUST - SURFACU SOIL SOUTH OF CHILD STRIIWT - O U  I 
ADULT RESIDENT 
N A S  I*clmomvilk 
J.clmomvillc, Ploridm 

EQUATIONS 

PARAMJZER SYMBOZ, VALUE U N m  I SOURCX! 

HAZAFlD QUWIlRNT r IhTAgB ( m g l b 4 . y )  / IHlUIATION RePERBHCB DOSE ( m h 4 . y )  

WrAKE = m I R - x € T r P P r E D  

BW 1ATr365 d n p f y r  

Whcrr: 

U s  C=CPr( l l?EP)  

Hotc: 

For nmar&-c dIr& AT = ED 

SOU CONCENTRATION 
PART. EMISSION FACTOR 
CONCEN?RATION AIR 
INIIAJXTION RATE 
RODY WEIGHT 
MPOGURD TIME 
IXPOGURE FXEQUENCY 
M P C E U R E  DURATION 
CONVERSION PACIOR 
AVERAGING TIME 

C A N m  
NONCANW 

]PI!! has been derived in the Appendix to this report, Derivationof Parliculale Emissbns Factor 

USEPA, 1991. Human Health Evaluation Manual, Supplemental Guidance: 5 landard Dehull kposure 
Faclors" CEOSWER Directive 9285.6-03. 

C 
PEF 
CA 
IR 
B W  
FT 
EI; 
ED 
CF 

AT 
AT 

chem~cal speciiic 
4.97E+07 

chemical specific 
0.833 

70 
16 

350 
24 

O.MI1 

70 
24 

chemical specific 
m3/kg 
m g h 3  

rn3/hour 

kg 
hourdday 
dayslyear 

years 
mghg 

years 
years 

Appetldix 

USEPA, 1991 
USHA, 1991 
Assumption 
USEPA, 1991 
USWA,1991 
Organicsonly 

USDA, 1991 
USFPA, 1991 
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TABLE R - 10.13. comtinucd 

P U T U R B  USB I N I I A L A T I O N O P P A R n C U W T E  DUST - SURFACE SOIL SOUTH OF CIllLD STREET - O U  1 

A D U L T  RESIDENT 

HAS I & d m = v i l k  

Jscknomvillc, Florid. 

NONCARCINOGENIC EFFECTS 

PESTICIDES 

4.4'-DDD 

4,4'- DDE 

4.4'-DDT 

Aroclor 1254 

Aroclor 1260 

DIOXINVPURANS 

1.2,3,4.6,l.B-ApCDP 

IIpCDPt (total) 

IhCDPa ( l ~ t m l )  

OCDF 

I.2,Y.4,6.~.8 -HpCDD 

IIpCDD. (1d.l)  

OCDD 

INORGANICS 

Antimony 

Arscmic 

Cbdmium 

Chromium 

Cob.tt 

Lcmd 

416 ugkg 
433 u@g 
407 ugPltg 
399 ugkg 
424 ugkg 
160 ugkg 
361 u f l g  

0.325 ugkg 
0.001 ugkg 
0.135 ugkg 
0.002 ugntg 
0.305 ugkg 
0.56 ugkg 
0.67 ugkg 

7 mgntg 
4.1 nlglkg 

20.9 lnglkg 
70.8 nlglkg 

2.6 ~nglkg 
250 tugkg 
77.5 ntgkg 
36.6 r ~ ~ ~ g  

ABB Environmeotml Scrviccm, lnc. 

- 
IH1LAunm 

run 
h*-a.") 

NU 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 



T A B L B  R - 10.14 

P U ' I T R 8  IJSB DIRECTCONTAC'I '  WIT11 A N D  ~ N C l D L l N T A L l N C E S T l O N  OF SURFACE SOIL S O U T l l  OF ClIILD S T R B B T  - OU I 
CIIILD R E S I D E N T  
HAS lackmonvillc 

Jmcklorvillc. Fluridm 

E X P O S U R E  CARAMETIlRS E Q U A T I O N S  

1 R 
FI 

AF 
SAi 

ABSd 

CF 
B W  

BW, 

EF 
ED 
ED, 

S A u i l h 4  
~A,,,I 

200 

100% 

1 

q . z  -npccjJic 

cbcmicd  ~ p l c i i i c  

1.OOE-a6 
13 

ngt - mprcilic 

130 
6 

mgc-spcc8ic 
766 

r h c m i n l  spccxic 

USEPA,  1991 
Annvmplion 

USEPA, 19921 
USEPA. 1919 
USEPA, I992b 

SEE HELOW 
USEPA. LPPI 
USEPA, 1969 

U S W A .  l9Pl  
U S W A .  1991 

Assumplion 
Per USEPA, 1992s 

Pcr USEYA, 199la 



TABLE R - I[L 14, continued 
FUTURE USE DIIIECI' CONTACT' W ~ I  AND iuc lnswrAL INGHSTIOH OF SURPACR SOIL SOUTII OF C I I ~ L D  STILEIT - ou I 

W a R  RISK 
IHOBSTIUN 

3.3E-0i  

3.5E-Ot 

3.3E-07 

3 2E-08 

3 4E-OE 

1.3E-06 

2.9E-07 

5 3E-05 

1.7E-08 

1 3E-07 

4.08-06 

3.78-05 

5.7E-07 

3.33-1U 

5.3E-07 

1.2E-07 

7.98-06 

416 uglkg 

433 ug/kp. 
407 ugkg 
399 uglkg 

424 uglkp: 

160 u& 

361 uglkg 

20 ugkg 

45 u@g 
358 uglkg 
478 ugkg 

4403 umg 

0.00325 ug/kg 

. O  
0 

0.000W2 uglkg 
0.00305 uglkg 

0 

0.00067 ugkg 

DlOXIHS/FVMNS 

1.2,3,1,6,7.1-IlpCDP 

IlpCDFa (otbm) 

IlrCDPm (dbcr)  

DCDP 

1,2.S,4,6.7,4-HpCDD 

IIpCDDa (othu) 

OCDD 

IHORGANICS 

A l s t n k  

L u d  

I 

dby t p p h t i o n  d U S E P A  Inxrrly cqu 





TABLE R - 10.15 

F U T U R E  USE 1NIIALATION OF PARTICULATE DUST - SURFACE SOIL SOUTII OF CHILD STREBT - OU 1 
CTllLD RESIDENT 

HAS Jmdmonvilk 

I.&aomvillc. Florid. 

PARAMFlW 
SOIL CONCENTRA'flON 
PART. EMISSION FACTOR 
CON~NTRATION AIR 
INI U T I O N  RA1E 
nODY WEIGIIT 
EXPOSURE TIME 
EXPOSURE mEQUI?NCY 
MPOGURB DURATION 
CONVERSION FACI'OR 
AVERAGING IIMT! 

CANCER 

SYMBOL VALUE UNITS 1 SOURCE 
C I chemical specific 1 chetnical specific I 

4.978+07 
chemical specib 

0.833 
15 
16 

350 
6 

0.001 

Appendix 

USEPA, 1991 
USEPA, 1991 
Assumption 
usnpA, 1991 
USEPA, 1991 
Organics only 

Factors"; OSWER Directive 9285.6-03. 
PEF has been derived in the Appendix to !his rcporl, Deri~lion of Particulate Emissions Facbr L 

NONCANCOR 

EQUATIONS 

AT years [USEPA, 1991 

ABB Environmed.1 S c m r r l ,  lnc. 

USEPA, 1991. Human Health Ernhaation Manual, Supplenmn tal Guidance: "Standard Dehult Exposure 

R e v .  1/94 



TABLE R - 10.15, contimucd 
F U T U R E  USB INIIALATIOH OP PARTICULATE D U S T  - SURFACE SOIL SOUTI1 O F  C111l.D STREET - OV 1 

C A R C I N O G E N I C  EFFECTS 

IESTICIDBS 

4.4'- D U D  

4.4'- Dnn 

4.4 ' -VUT 

Armlor-  1234 

Armlor-  1160 

1)lOXIHSIPURANS 

1,1,3.4,6.7.8-llpCIlP 

IlpCDPs ( d b r r )  

Ilr CDP.  (o lhcr)  

OCDP 

1.2.3,4,6,7,1-HpCDD 

IIpCDDs (ulhcr) 

O C n D  

IHORGAHICS 

Armenie 

Cmdmium 

Chromium 

20 ugkg 
45 ugkg 
358 ugkg 
478 II&~ 

4403 u@g 

0.00325 ugkg 
0 
0 

0.000002 ugkg 
0.00ms 11glkg 

0 
0.00057 ugkg 



TABLE R - 10.15. continued 
P U T U R E  U S E  INIIALATION OF PARTICULATE D U S T  - SURFACE SOIL SOUTII OF ClI lLD STREET - OU 1 

HONCARCIHOGENIC EFFECTS 

DIORGAUlCOR 

ORGANIC 

SEMIYOLATILES 

DIOXINSIPURANS 

L,l, l ,4,6,?,t-llpCDP 

HpCDPn (total) 

IkCDPb (iolml) 

O C D P  

1,1,3.4,6.7.1-HpCDD 

IIpCDDa (total) 

O C D D  

1 IHORGANICS 

Antimony 

Arsenic 

Cmdmium 

Chromium 

C0b.h 

L . d  

H l m g l l c l t  

416 ug'kg 
433 ugkg 
407 W'b 
399 ugkg 
424 ugkg 
160 ugkg 
361 ugkg 

20 ugkg 
45 ui#g 

3.58 ugntg 
478 ugkg 

4403 ugkg 

0.325 ugkg 
0.001 ugkg 
0.135 ugkg 
0.002 ugikg 
0.305 ug'kg 
0.56 ugkg 
0.67 uglkg 

Nn 
ND 
ND 
ND 
ND 
ND 
N I:, 

ND 
NU 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
ND 
ND 
ND 



TAB- R - 10.16 
PUTURII llSR INGaSTION OF AND UIRIICT CONTACT WI'I'II SUBSURFACn SOlL - OUY 

JXCAVATION WORKIlR 
NAS Jacksonville 

Jactronvillq Florida 

RQUATIONS , S Y Z O L  XALUE , UNITS r ranAuewn . 
chcrnical spcclfic chemical speciii 

SOU RCB 

COHCEHTRATlON S O l L  

INCiESI'ION RATE 

F R A C l l O N  INGESTED 

A D t I E R E H C e  FACTOR 

A B S O R r T I O N  FRACTION 

S U R F A C E  A R E A  8100SBD 

DOSH A B S O R B E D  r H R  BVBHT 

COHVERSIOH PACTQR 

B O D Y  WEICillT 

E X F O S U R B  F R B Q U B N C Y  

E X r O S U R E  D U R A T I O N  

AVBRAGIHO TlMH 

CAHClIR 

110 
100% 

1 

chemical spccific 
5.750 

chcrnical spccilic 
1 ,WE- 06 

70 
30 

1 

unitless 

rnglcmz- event 
unitlcss 

cm 1 

mg/crn2-event 

W m g  

kg 
dayslycar 

years 

Dermal Appendix 
Assumption 

USEPA, 1992a 
USEPA, 1992b 

USEPA, 1992a 

Per USEPA, 1992a 
SEE BELOW 
USEPA, 1991 
Assumption 

Assumption 
I N T A K E - D E R M A L  = D A c u e d  r 3.4 I B F  I @D 

B W  I A T x  363 dmylyr years 

NOHCANCER I J 1 I years 
' Unlts for exposure Crcquency are eventslycar in the calcuhtion of !he dcrmally absorbed dose. 

USI!l'A, 1991. Iluman IIealth Evaluation Manual, Supplcmcntnl Guidance: "Standard Default Exposure Factorr"; 
OSWDR Dircclive 9285.6-03. 
IJSDPA. 1992a. DCrm~l  Erprnurc Asscsrmeni: Principles and Applications; EPAIMIOIB-91l0110: January 1992. 

IJSBI'A, 1992b. USHI'A Rcgion 1V Ciuidancc Memo February 10. 1992. 

Wbcre: 

DArvcnl= CS I A F  I ABSd I CP 

ABB Envlronmtntdl Scmccs, Inc. Rev. 1/91 



TABLa R - 10.16, c m t m u d  
I'UTURn USB INGEISnON OF AND DIRIIm COKTACT WZ?H WKWRFACB SOIL - OU1 
JlXCAVAlTON WORKIIR 
NAS J u k m i U e  
Jlchmvi l lq  Plorldm 

INORGANICS 

h a d  

54 u&%g 
24 ugfltg 

180 ugkg 
I50 ugkg 
2000 ugkg 

57.2 mgkg 

L 
1 I  

SUMMARY CANCER RISK 1 7 0 - 1 1 1  
I! Erposurr point concentratiom fur cercinogcnic PAII cornpotmds have been sdj~stcd by npplrntlon of llS5'A ReglonIV Toxic.ly Bqublence  Facton (l'chluary 10.1992) 

i2j USEPA Region N guidance specifies absorption Cautorr oCI% fororganks and 0.1% for horgankr (Febmary 10. 1992). 
[3j  Cakulalcd from Oral CSFs. 
ND = No data avallablc 

Rev. L94 
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TKdIB R - 10.17 
FUNlW USB INEUIA'IlON Of PARllCULATB D U m  - SUBSURPACn SOIL - OUI 

EXPOSURE PARAMETERS 

PART. EMISSION FA-R 
CONCENlXATION AIR 
INIIALAlTON RATE 
BODY WEIGHT 
EXPOSURE TIME 
EXPOSURE FREQUENCY 
EXPOSURF, DURATION 
CONVERSION FACMR 
AVERAGING TIME 

CANCER 

Factors" OOSWER Directive 9285.6-03. 

PEF 
CA 
IR 
BW 
I 3  
EF 
ED 
CF 

AT 

VALUE UNITS 1 SOURCE- 
heniical speci~clchemical spxificl 

4.97E+M 
hernial specific 

0.833 
70 

8 
250 

25 
0.m1 

years [USEPA, 1991 
rplenienlal Guidance: "Slandard Debull Expure 

m3kg 
rng/tng 

m3/hour 

kg 
hourslday 
&&ear 

years 

mglug 

[PEF has been derived in the Appendu to this report, Derimtion of Particulate Emissions Factor 

Appendu 

USEPA, 1991 
USEPA, 1991 
Assumption 
USEPA, 1991 
USEPA, 1991 
Organics only 

CA:  CxCFr(lRW) 

Rev. VPI 





T A B U  R - lO.Ii'.enmlimrd 
FUTURE US@ MHAUTION OPPARTICUIATF DUST - SUBIVRFAIB SOIL - 01J1 



TABLE R - 10.18 1 IWKSBIM~ oi-JU-PS] 
PUTURn USl3 INIIALATION l 3 X P O S l l R A  TO VOCs F R O M  SUBSURBACll SOIL - OU 1 

i3XCAVATION W O R K n H  

HAS J~ckronv i l l c  

Jmckronvillc. F lor ida  

ckmkal - spcc ik  U r n 3  

24 holrdday 

8 horrdday 

5 d a y s h k  
1 week 

7 daysheck* 

70 )tars 

I wcek 

[ 11 AYcrnge cl~crnhalconccn~rntlon o w  a 5 dayreltarc ptrIod. Cnlcuhlcd u &lcribcd in t e a  and show in Apptndu R-XXXXX. 
IJSVJ'A 1989. Rkk Arrcssmcnl Ciuldana Ia Supxfultd Volum I: IIum~~Ile~lthLlraluation Manual (Pan A) 

I'PA/.WY1-89/M2: Decc~nbcr 1989. 

CANCZR RISK = AVG. CWNC (~49'013) CANU3R UNIT RISK (u&3)* -1 

I U U R D  QUOTIllNT = AVG.CONC.(u&3ynaP. COHC (u&3) 

AVG. CQNC. 

A B B  Envi ronmenta l  Serviccs, tnc.  



TABLE R - 10.11. conlinuod 
PUTURB USE INHALATION l3XPOSURB TO VOCa P R O M  SUBSURPACEi SOIL - O U  1 

.BXCAVATION WORKBR 

NAS J~ckmonville 

Jncksonvillc, Florid. 

111 Air concan~rmtion i s  the nvcrmbe mir concanlrmlion of  chamicml rclonsed over a 5 dmy pcr 

NA - No1 Applicable 

I 
7 7  - 

IJMMARY CANClfR RISK 

A B B  Environmental Scrviccs. Ino. 





INGIsnON R A l B  
SURF'Arn A m  
mm= 
BODY WmGHT 
DOS~ABSORBDJ PWEVJQ4T 
nxKxURB'zIMII 
~ U R I I m ~ ~  
~ U R m D u R A T m N  
DIFTWSION DHPIlI PW 
AVHRAGING llMB 

CANCER 
NONCANCER 

CONVIIRSION FACNIR 
CQNWmSON F A r n R  

t 

USEP41989 
USEPA. 1989 
Assunplion 
USPJA, 1991 
Calculated 
Assunprion 
hsurrpl im 
h sunplion 
Calculated per USEPA lW2 

PC,., calculated per Dermsl Exprure Asvssmtn Appendi of lhis document. 
Inaerrion Rate = 0.1 llday = M nVl)r)urn 2.D hour$'dayx Om1 Unll 
Surhce Area assrmes lowerlcgr, hands, reel arc spored. 
USEPA, 1989. ~ s u r c  Padorr IIandbmk: EPNmrY8-891W3: May 1989. 
USEPA, 1991b. Human Health EvrhtionManwl, Sqpltmcntal Guidatw ' S d a d  Dcfault &p-3surc Para~mle$ 
USEPA, 19m Dcrmal Exposure Arwrsmcnl: Prindplcs and Applidonr; FiPA/rm/B-9IIOI 1B d Dermal J3porure Appadii 

W C W  RISK = INTAKE (m&-Ly)  = C l W C W  S W F E  FACTOR ( m & 5 d . y ) ~ - l  

For mm-orano&c efkdr AT = ED 



[I] &posurepint wrrxntrallom fbr any cardnogenic PAW hnte bu 
121 1 l i s  ckmicaf- specific value has ken d d a k d  In a m p m k  spreadskt 
[3] Cddatcd !?om Oral CSFs. 
ND = Nudata awlaMe 

NCER RISK 
I 

' . .  ' s 
cn a d j u  by a p p l c a l h o f  USEPA Region 1V Toxidly F4ui\alenr Factors ~~~ 10,1952) 

ABR b n m n t a l  Sedocs, lnc 



INORGANK3 

Aluminum 

Anlimy 

A r d c  

&lyuium 

Cadmium 

cobair 

Iron 

Manpncrc 

Sodium 

[ 1 ) ' h s  chcmi&spcd6cmlw has ken c 

[ZjCalculalcd &ornOralRh. 
ND = Nodsm availaMc 

ugili ter 
uditer 
ugniter 

& 

dated ina wparak spreadskl 

Q U ~ '  I C E V m ~ 1 ]  - DWMAL RmPJ W m  
MGFSnOtJ { c h i )  w d a v !  &&admvl*- l  D W W  



I AGII -WGln14>  SIJRIIACII AWL4 [1] 
DII'IVSION LXLPITI PER wmr 

0.1 
a@-spedfic 

I 
1.5 

age-@tic 
k m i d  rpccific 

2 
100 

6 
a@-rpcd6c 

7660 
hcmlml specific 

HAZARD PUOTJST4T = WTAKE (*-day) / R W W W C E  DOSE ( - & - b y )  

ABR EnviromnlAl Senictr, Inc. Rcv 7/91 



131 Calculakd b r n  Oral CSFs. 
ND= Nodata available 

UMMARY CWCaR RISK 
y applicarion ot USEPA RegionIV Toddy I3 

- 
CMCW 

RISK 

=Esz%EL 

1.3E-Ili 
1.7E-(n 
6.8E-0i 

1.OE-Di 
2%-01 

4B-a( 



TABLn R - 1060, amtmmd 
I V I W U I  US11 lNGI!SI'ION C H I  ANU 1)IIIlICI' CWNI'ACT WrnI SURFACE WATER - OU 1 



TABLE R - 10.21 
CURRUNT USE INGESTION OF AND DIRBCT CONTACT WITIISURPACKI WATER - OU 1 
AD I I I:l' AND/OR CIIILD 
HAS ~~cksonv i l t c  
Jacbonvillc. I'lorld8 

EQUATIONS 

o c t m d - m t e r  partition e o e ~ c i a n ~ d  B chemical specific dimensionless 
Pi r 3.14 din~ensionless USEPA, 1992 

PARAMaZTBR SYMBOL VALIfn UNITS SQURCE 

Diffusion depth per event PCevenl chemical speciric cmlevent 
Pcrmcabilily Constant P C  chemical specific cnilhr USEPA, 1992 

Duration of m Single Bvenl 'event 2.6 hr USEPA,1989 

'Fhickncir of Stralum Corncum I% 10 urn USEPA, 1992 

T chemical specific hr mud: PCcvent = PC r ((tcvenl/(l+B)) +2T x ((1+3B)l(l+B)) 

INORGANICS 

PCev~n(  = P C  'cvcnl 

ORGANICS 

PCewnl = 2PC rr (6T I I ,,,, ,/rr)O 

~ i m e  to ~ c m c h  steldy State t chemical specific hr USEPA, 1992 
Stratum ramcum Diffusion CoaCficient Dl chentical specific cm2/hr USEPA, I992 

Nola T = bcZ/6~,, 

R 1WfiRENCES 
USEPA,1989. Risk Assessment Guidance for Superfund, Volume I,  Part A, EPA/540/1-89/002, December 1989. This value is receptor -specific 
USEPA, 1992. Dermal Exposure Assessmenl: Principles and Applicalions. 
The term T is n o t  calculated here, Values are provided in USEPA, 1992. 





TABLE R - 10.22 
PUTURTl USB DLIll3CT CONTACT WTEl AND INCIDIINTAL KNGIISTION OF SEDIMWTl' - O U  1 

ADULT RIfSIDRNT 
NAS Jacksonville 
Jaclonviltc, Florih 

EXPOSURE PARAMBTRRS 

~ A R A U E T E R  

CONCENTRATION SEDIMENT 

INGESTION RATE 

FIACTIOH IHGESTeD 

ADIIERENCB FACTOR 
ABSORPTION PRACTiON 

SURFACE AREA EXPOSED 

DOSE ABSORBAD PER EVENT 

CONVBRSION FACTOR 

BODY WEIGIIT 

EXPOSURE PRBOUBNCY 

EXPOSURE DURATION 
AVERAGING TIHB 

CANCER 

NONCANCER & 
Unik Tor a x p a u r c  frequency a r c  cvenulyear in the c 

1 

chem tcal specific 

1.971 

chemical specific 

1.IWE-06 

70 

100 

24 

24 
:ubtlon of the derm 

. . .  
'UNITS ' ' . .  ' SOURCE. 

chemical specific( 

metday 
unillcss 

rng/cml-event 

unitless 

cm 2 

mg/cm2-event 

kg/mg 

kl3 
dayslyear 

years 

VSEPA, 1991 
Assumption 

USEPA, 1992a 

USEPA, 1992b 
USBPA, 1992a 

Per USEPA, 1992a 
S E E  BELOW 

USEPA, 1991 

Arsumplion 

VSEPA, 1991 

air 

USEPA, 1991. Human  Health Evalualion Manual, Supplernenl81 Guidance: 'Standard Derault  Expusurc Facloom; 

OSWER Directive 9285.6 -03. 

USEPA. 19928. Dermal E q m u r e  Arscssmenl: Principln and Applications; BPA!600/8-91/011B; Jnnmry  1992. 
USEPA, 1992b. USEPA Region IV Guidance Mcmo February 10. 1992. 

CF = 10E-9 ke/up; lor organics 

years 
w a r s  

CANCER RISK = INTAKE (rngR8-d.y)x CANCER SLOPE FACTOR (m#Il-dmy)-' 

IIAZARD QUOTIENT = INTAKe (mgll;&-dm)r)I REPEUENCE DOSE (mglla-dmy) 

USEPA, 1991 

USEPA. 1991 

INTAKE-INGESTION s C S r  I R I  P I Z C F I  EPI  ED 
B W  I AT= 363 d u p l y r  

ly absorbed dose. 

INTAKE-DERMAL = DAtvemt I SA r EP x ED 
B W  I A T r  165 d a p l y r  

ABB Environmenml Services, Inc. 



TABLE R - 10.22. continued 

FUTURE USE DIRECT C O N T A C T  W K I l  A N D  INCIDENTAL INGESTION OF SBDIHRKF - OW 1 
A D U L T  RESIDENT 
HAS J ~ c t o m v i l l c  
Imcluonuilk, Plorida 

C A R C I N O G E N I C  EFFECTS 

:nR RISK 

[I]  ThcCSFIordiorioll lunnr i n  m w i l h r l ~ a r n  1992 IIBfiT rrluc 1b.t ham b c r n  rrcommrodcdioru~c by USEPA Region4 (April 1993). Thc\nlur ia mbjcrlto cbmogcby USEPA 
[ I 1  USEPA R q i o n l V  guidmnrerpcciIicm tbmorplmo Inclon d I% ior orgsoirn mnd 0.1% lor ioorganicr (February 10. 1992 j A b m h t i o o l a r l o n  tor PCBs, dioxin, mod tunon r r r  mpccilicdiri USEPADcrmml i iuidsnrc (Jaoumry 1992). 
[J] Cmlculmtcdfrom O n l C S F r  
ND = No dntn ~ \ r i l . b k  
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TABLE R - 10.13 

FUTURE IJSE D I R E C T  CONTACT w l ' r i r  A N D  INCIDENTAL INGES'IION OF SEDIMENT - ou 1 

C l l l L D  R B S I D B N T  
H A S  Jmck~oavil lt  

Jnckronvillc, Florid. 

IPICI!!ON RAIE 

I'KACIION m G m n  

AUll BRENCR YACl'OR 
AGE-SPRLWIC SURVAC@ ARPA 
AHSDRPIION bllACIION 

LUNVWSIOH PACTOR 
BODY W8l l i l iT  

AG E-SPBLWIC BODY WRKiIlT 

WCP05tlREFRI!OUIWCY 

lfXPOStlRIL DtlRA'IlON 

AGE-SrBCIPIC HXKISURB DURATION 
~ c ; m - w e r ~ r s m a  ~UU~ACKARLIA  111 

DOSE msonum rm ww 
AVWAGlNI i  l l M I <  

CANCW 
NONCANCFR - - . -. . . - . . -. . - - - 

U n h  lor erporurc Ircqucnry mrr io svcolmlp 

AT 
AT -- 

o Lbc cnlculstion of t  

01 d d  BY 
u n d l r ~ ~  

m & I ~ d - ~ " e ~ t  

cm* 

unillcrr 

Wale 
kg 

k# 
d.y.&c*r - 

ycr [I 

yes,& 

cm2 - y c ~ r k g  
ms&-cvat 

USETA. 1991 

Aa~uolpliuo 

USEPA, 1 9 9 2 ~  

U S t P A ,  1919 
U S I P A ,  I9glb 

SEE BELOW 

USEPA. 1991 

USEF'A, 1919 

EQUATIONS 

ABB E~uironmeolml S t n i c c l ,  Eric. 



so-arr PO-~P'P 

LO-BO'L LO-BL'Z 

80-86'9 

LO-~P'I 

LO-BZ'I 

LO-BE'I 

go-a1'6 

80-BSL 



TABLE R - 10.13. comlimucd 
IWTURH USB DIRECT CONTACT wmr AND IHCIDBWAL INGESTION OP S B D I U E ~  - ou I 

240 udkg 

290 u& 
424 ugkg 

370 ug/kg 
433 uukg 

220 udkg 

176 ug/kg 

2864 ugkg 

0.51 ugkg 

3.35 u@g 

0.054 ugkg 

0.501 ugkg 

1.8 mgllrg 
3.1 mg/kg 

11.8 m#g 
23.1 mglkg 

0.24 m@g 
2.6 m@g 

Rev. l iP4  



TABLR R - 10.24 

FUTURE U S E  INGESTION OF GROUNDWATER AS DRLNKING WATIlR (UNFILTBRIID S A M P L E )  - OU 1 

. .  . .  . . . . .  
r.4~hWTm :.. 

CONCEN'IRATION WATER 

INGESTION R A T E  

B O D Y  WEIGHT 

CONVERSION F A C P O R  

B X F O S U R B  FREQUENCY 

E X r O S U R B  DURATION 

AVERAGIHG 11ME 

CANCER 

SYMBOL 

NONCANCER 

USEPA. 1993. Hum,. 1Icmlth E n h a t i o n  Mlnuml Supptcmcnlml Guidrnce:'SLand.rd D c i s u l  Erpa~urcF*ctors"; 

OSWER Diredive 9205.6-01. 

SOURCE 

CANCER RISK r INTAKE (=@#-day) x CANCER SLOPE FACTOR (n&m-dmy)* - 1 

IIAZARD O U O T I S N T  E INTAKE ( r n a g - d ~ ~ )  I RePERBNCE DOSE (=*a-dmy) 

Rev. 1/94 



FUTURD USn INGnSTION OF GROUNDWATnR AS DRINKING WATnR (UNFILTBRED SAMPLBS) - O U  1 

TABLR R - 10.24, conlinucd IARGH? 

ADULT R n S I D B N T  

NAS Jsckronvillr: 

Jacksonville, Floridm 

01 - Jun-95 

I I 

TOTAL CANCUl 

ND = No d a t a  available. 

ABB Environmental Servjccs, lnc. 

7.W-0 

am-a 
5.m-01 

3 3 3 - 0 .  

cgn-a 

9.4II-0' 

19n-01 

we-a 
3.6U-D 



TABLn R - 10.24, continued 

IWllJRIl USE INGWTION OF GROUNLIWATUR AS DRINKING WATnR (UHrm-TTlRnD SAMl'LI3S) - OU 1 

NONCARCINOGENIC LrIFECTS 

1.1 -Dicb loroc lbcne  

1.2 -Dichloxorlhsme 

L - 1 - D i c b l o r ~ t b c m c  (total) 

B c ~ = c n c  

Cnlbon D u v l l i d t  

Sthyhenromc 

Cricbloroefhcnc 

Vinyl chloride 

ND =No data amibblc 

22 

6.6 

4 

l.P 

7.3 

I 

6.1 

1.9  

S.4 

8 

8.1 

Rev.  1BJ 

ugllilcr 

vgllicr 

ugll irr  

ugllhrr 

ugllfer 

u d l l c r  

uglliar 

u g l l t c r  

ugllicr 

ugllicr 

u g l l l c r  

1 ARB Environrncmal Service% Inc. 



TADLE R - 10.25 
FUTURE USE INIWAIION EXPOSURE M VOCs IIURING SIIOWERING - OU 1 
ADULT R E  1IIEN-I' 
NAS Jacksonville 
Jacksonville, Pbrida 

CAI11 
CFl 

ET 

EF 

ED 

C:F2 

AT 

ugh3 

hourrlday 

hourdday 

dayrtyear 

years 

dayslyear 

years 

Modeled 

U Z P &  1989. Itirk hscwncn t  Guldancc lor Superhnd Volu~i~e I: IIurnnri IIcalth EvaiualionManual, (Part A) 

EPA/S4O/I -89/002;Dmc1nkr 1989. 

EQUATIONS 

C A N m K  RlSK = AVG. CONC. (udm3) * CANCZlR U ? U C  RISK (u@3)* -1 

IIA7ARn QUOrIriHT = AVG.CONC.(ug/mfyRIlI'. CONC. (udm3) , 

Notc: 

*Fur nmcarcmo~mic  cffaets: AT = nD 

Rev. 12/92 



TABLE R - 10.25, continued 
FLJlURE USE INIIAlATION EXFOSURE M VOCs DURING SHOWERING - OU 1 
ADULT KESIDENT 
NAS Jacksonrille 
Jacksonvitle, Florida 

CARCINOGENIC EFFE(JTS 

01m.m 

I - D i c h b d m e  

, 2 - D i h l o m c l h ~ a  

m z m e  

t i c h l r d m e  

rmyi chloride 

I 

NA - Not Applicable - I%e analyle is not volatile and has therefore not been e ~ l u a t i  
ND = No data available. 

I 

SUMMARY CANCER RISK 
via this volatilizalion model. 

Rev. 12/92 
ABB Envir unmen tal Services, Inc. 



T A U  R - 10.25, cemlhcd 
F W U M  USl3 INIIAUTION TWPOSUlUI TO VOCs DURING SIIOWRMG - OU 1 
AnULT RIISmIwl' 
NAS 1 1 ~ h v i l b  
J l c h v i l l c ,  Florid. 

I I I 
. . .  . .  . . . 

[I] R E  h h a  Rafcrmcc Cmcmlnlim published bS. USUPA 
l o m l y k  is nnt vr)lalilc lad has Lhcreforenoi bcm cnhztcd via Ihb volatilkatim m d a L  

AHB Enviramcnlal Scrvkcs, Inc. 



FUTURE USE CONCENTRATION OF VOLATILE CDMPOUNDS RESULTING FROM SHOWERING 
RESIDENT 
N h S  Jacksonville 
Jacksonville, Florida 

EMPIRICAL CONSTANTS 

Liquid-film mass transfer for C 0 2  
Gas-film mass transler for IIzO 
Molar gas constant x Temperature 
Reference temperature 
Temptraturc of abower water 
Viscosity o f  water at shower temperalure 
Viscosily or water a1 reference temperature 
Shower droplet fret- fall lime 
Droplet diameter 
Plow rale in shower 
Volume or shower area 
Air exchange rate 
-me in shower 

cn?r 
c~nlhr 

alm -nP/mole 
K 
K 

CP 

CP 

sec 
mm 

Vmin 
1313 

min-' 
min 
min 

Calculated 

Assumption 
Calculaled 
Calculated 

&sumplion 
Foster and Chrostowski 

Assumption 
Assumption 
Calculated 

USEPA, 1989b 
Assumplion T ~ m e  at which concentration is being calculated I L 

Poster, S.A. and Chrostowski, P.C., 1987. Inhalation Exposures to VolatiIe Organic Contaminants in the Shower 
All equalions and definition of lerms are presenied in "Calculation of Shower- Generated Air Co~ilao~inants from Grot~rtdwater" 
which is appended to lhis report. 

ABB Environmental Services, Inc. 



TAIH.J! H - 10.26, continued 
I'U'I'URE USE CONCQN'IRA1ION OP VOLATILE COMPOUNDS RESULTING FROM SHOWERING 
RISIDENT 
N k 5  JacksonvilIe 
Jacksonville, Morida 

SIIOWRR CONCDNIRA'ITONS 

I,l,2-Trichloroclhanc 

1.1-Dichloroclhcnc 

1.2- 1)ichlorncthmc 

1.2-IXchIoroclhcnc (total) 

ncnrcna 

Carbon JXsulCida 

Carbon l'ctrmehlor*@c 

Chloroform 

Chlurobcnzana 

Hthylbcnmnc 

Mtthylanc Chlnrida 

Tolucna 

Tricbloruclhcnc 

Vinyl Chloride 

Xylana 

Cw0 = Concen1raiion in groundwater 
MW i Molecular weight 
1-1 = Henry's h w  conslant 

KBI = Ten~perature correction of mass transfer coefficient 
Cd = Analyie concentration in  water droplet 
S = Release rale of analyte 10 air 

k, = Chen~icnI-specific gas rims-transfer coefficient Cy,,,, = Analyte concentration in bathroom air at lime-!. 

ABB Environn~enlal Services, Inc. 



TABLl3 R - 10.27 
INCIDENTAL INGUSTION OF SURFACE W ~ ~ R  

SURPACnWATER RADIONU CLlDIi CONC8NTRAllONS - SITB 

FUTURn RJEiIDENT - WADING 

NAS JmcbanviUa 

Jacksonville, Florida 

IIXPOSURB PARAMETERS EQUATIONS 

IARSWRAD 

CONCENTRATION SURFACE WATER S e ~ d o w ~  ;yB: 1 
0.1  l N G E S n O N  CANCER RISK = INGESTION IHTARB (pCi) r INGESTION SLOFB FACTOR (riklpCi) I 

01 -1um-95 

PARAYBTER SYMBOL VALUE UNITS 

B X F O S U R B  DURATION 

EXPOSURB FREQUENCY 

TOTAL CANCER RISK = INGESTION CANCER RISK 

CARCMOGBNIC IIPPBCLS - INGESTION 

Radiokotopu 

Acrinium -228 

Gross Alpha 
Gross BEta 
Lead-214 
Radium-226 

SURFACE INGESTION 

WATBR INGBST~ON i ~ o r a  
COMPOUND COHCBHTBA?ION INTAKE PACFOB 

(pc i la)  tpc~) l m k t p c ~ )  

Hcv. 1/95 

CANCBB RISK 

INOESTJON I___ I 



INCIDIIPITAL INGESTION OFSUWPACU. WATUR 

SU RPACl3 WATER WAI)IONU C1.II)IE A V U M G n  BACKGROUND CONCENTRATIONS 

IrCTTIIRlI RIISIDIiN'I' - WADING 

NAS Jmcksonville 

J~chonvillt. Florid 

PARAMB'PBR S Y M B ~ I .  VALU B UNITS 

CONCANTRA IION SURPACB WATER 

INGHS rION R A T E  

EXPOSURE DURATION 

E X r O S l l R E  PRBOUBNCY EP 

ARSWBLR 

TOTAL C A N C e R  RlSK = INGESTION CANCER RlSK 

INGESTION CANCER RISK = INGESTION INTAKE (pCi) I INGESI'ION 91.01 8 FACTOR (rLklpCi) 

INGESTION INTAKE = CS r BP r l R  I ED 

SURFACE lHGRSTlDN 

WATER INGHSITON CANCER RISK 

COMPUVNQ OPNCEH I'RATION INTAKE PAOTVR INOESTION 

ipCiInl (pCi) 

ABB Environmental  Scrvlccs, Inc. Rev. 1/95 



TABI.8 R - 10.29 

INCIDENTAL INGDSTION AND llXTIIRNhL RXPOSURB TO SnDIMBNT 

SBDLMnNT RADIONUCLIDl3 CONCl3NTRATIOHS - SlTB 

FUTURl3 RESIDBNT 

NhS Jactronvillc 

~mchonvillc. Florida 

UXPOSURB PARAMBTBRS EQUATIONS 

CARCINOGHNlC EPIrneTS - INGFSTION AND HXTBRNAL 

T O T A L  C A N C E R  RISK = I N G E S T l O N  C A N C E R  RISK + E X T E R N A L  C A N C E R  R I S E  

INGESTION CANCER RISK = 1NGESTIOH I N T A K E  (pCi) x I N G E S I I O H  SLOPE F A C T O R  (rhklpCi) 

E X T E R N A L  C A N C E R  RISK = E X T E R N A L  E X P O S U R B  F A C T O R  (pCi-yrlg) I 

E X T E R N A L  E X P O S U R E  S L O P E  F A C T O R  (ri&lyr per pCill) 

I N G E S T I O N  INTAKE = CS r E P  I I R  x ED r C F  t 

E X T E R N A L  E X T O S U R E P A C T O R  = C S I  B D r  ( l - S c ) r  T c  

P A R A M E T E R  SVMBOL V A L U E  U N I T S  

IN GESTIOH B X T E R H A L  EXTBRNAL 

SEDIHBNT I N Q M ~ O N  smte CANCRR R ! S ~  BXPOSVRB EXPOSURE ChNCBR RISK 

C O M P O U N D  C O N C E N T R A T I O N  l N T A K E  FACTOR I H G B S T I O H  F A C T O R  SLOPE F A C T O R  E X T E R N A L  

IpCilul (&i) ( r ick ipc i t  (fli-yrfal (Gwkhr pel p C U d  

PCJS 

&*by 

ycsrm 

&S 

dnyah*cnr 

u n d l c n  

untlclm 

C O N C B N T R A T I O N  S E D I M B N T  

l N G E S T I O N  R A T E  

B X P O S V R E  D U R A T I O N  

C O H V B R S I O N  FACI'OR 1  

E X P O S U R E  F R B Q U B N C Y  

G A M M A  S H I E L D I N G  F A C T O R  

G A M M A  E X P O S U R E  T I M B  F A C T O R  

Rmdioirolopcl 

D~smuth-214 

Ccslum-137 

Gross Alpha 

Gross Bcta 

Lcad-212 

Lead-214 

Polrasium-40 

Radlum-226 

Radiurn-228 

Thallium -208 

Urnnium-235 

CS 

Ill 

ED 

CP I 

EF 

Sc 

Tc 

Told 5n-0s 

2.7E+02 

1.1B+03 

7.2E+O? 

4.8E+02 

5.7B+D2 

4.5E+02 

l . lE+03 

2.5E+02 

l.lE+O? 

3.3E+02 

6.98+02 

0.9 

3,7 

2 4 

1.6 

1 9  

1.5 

3.7 

0.84 

0.35 

1.1 

2 3 

Scc Bclow 

100 

30 

0.~0, 

100 

0.2 

0.1 1 

1.95E-13 SE-11 6.08-06 1E-05 2.4E+00 

3.16E-11 48-08 9.8E +OD 2 1E-06 20-05 211-05 

ND N D 
ND 4.2E+00 N1) 

2.318-10 l a -07  5 OE+OD 9 9B-07 SE-06 511-06 

2.948-13 1E-10 4.OH+fl0 7.1E-07 3E-06 3l3-06 

1.258-11 1E-08 9.8E+00 6.1E-07 60-06 68-06 

2.9513-10 7B-08 ?.2E+ 00 13E-08 3E-08 18-07 
2.468-10 3E-08 9 2E-01 0 0E+00 3 I I - O h  

NA 2.9E+00 NA Ol3+00 
4.70E-11 3E-00 6.1Ef00 2.78-07 2E-06 2R-06 



INCIDnNTAL INGESTION AN11 IWTLIHNAL UXPOSIiRR TO SI3DIMnNT 

SEDIMUNT RAI>IONUCIJDlIS AVIIRAG 11 RACKCi ROUND CONCNJ3l'RATIONS 

IrlLTURn RIlSlUnNT 

NAS Jackaonvilla 

Jackioovil le,  I?oridn 

EXPOSU Rn PARAMIITRRS IIQUATIONS 

P A R A M B T P R  SY N O L  VAGIl B UNITS T O T A L  CANCBR n1SK = l N G B S T I O N  C A N C E R  RISK + E X T B R N A L  CANCBR RISK 

1 C O H C H N T R A T I O N  S E U I H E N T  

I H O B S T I O H  R A T B  

e m o s u u e  D U R A T I O N  

C O N V E R S l O H  F A C T O R  1 

E X P O S I I R E  P R E Q I I E N C Y  

G A M M A  SIIIBI.UING VAC'I'OR 

G A M M A  E X F O S U R E  T I M E  F A C T O R  

CARCINOGllNIC IIWIJC1S - INGIETION AND nXTnRNAL 

CS 

IR 

ED 

C P I  

EP 

St 

T e  

-u . . -. -- 
R a d i u i r o h p u  

Actinium-228 

Bismuth-212 

I3ismuth-214 

Cesium - 137 

Lcud-212 

Lead -214 

Polw.iurn-40 

Radium-226 

l'hallium-208 

Uranium -235 

AUB Environmenlal Scrvlccs, Inc. Rev. 1/95 

E X T E R N A L  E X P O S U R E  F A C T O R S  CS I ED I ( I  -Sc) I T= 

Set Bclow 

100 

30 

0.001 

100 

0.2 

0.1 1 

PC&- 

m dd SY 
yctrn 

d m 8  

dnynhcsr 

" l h l c ' l  

unklcmm 

I N G E S T I O N  C A N C E R  RISK = INGES' l7ON I N T A K E  (pCi) x INGES'I 'IOH SLO?B P A C T O R  {rbktpCi)  

E X T E R N A L  CANCBR R13K = B X T E R N A L  E X I O S U R E  P A C T O R  (pCi-yrlg) r 

E X T E R N A L E X P O S U R E  S L O P E  PACTOR (linkfyr pc: p W # )  

I N G E S T I O N  l N T A K E  = CS x EF I I R r  E D  x C F I  





'e TAB= fi - 10.31, continued 
INGILSTION 01' C3KOUNI)WATIlR AS UHINKING WATl3R 

RADIONUCIJDH GHOUNDWATlJR CONCIIN'PRATIONS - SITB 

FUTURI1 BIlSInIINT 
NAS Jacksonville 

Jmchonvillc. Morida 

Rismulh-214 

Gross Alpha 

Gross Beta 

Radium-223 

Radium-226 

Thorium-234 

Radium-228 

ABD Environmental Scrvlces. Inc. 
Rcv. 8/g3  





INGIlSTION OB GROIINDWATIIK AS DKINKlNG WATaR 

GROUNDWATIIR RADIONUCI.1UU AVI3RACiI3 BACKGROUND CONCIlN'l'RAIIONS 

FUTURJ3 RRSIDHNT 

NAS J~cksonville 

Jacbonvitlc. Florida 

IIXPOSU Rl3 PARAMnTIlRS EQUATIONS 

, , -- 
SYMBOL VALUU UNI1S 

COHCRHTRATION WATER C W ace bclou] pCillter CANCER RISK = INTAKE ( r n o l - d b y )  x CANCER SLOPE FACTOR f r n @ ~ - d . y ) - ~  

ABB Environmental Scrviccl, Inc. Rcv. 8/93 



APPENDIX R-1I 1 

DOSE-RESPONSE DATA 



Evidence 

1,2-Dlchloroethane 

l,2-Dlchloroethylene (total) 

Benzene 

Carbon Disulfide 

Ethylbenzene 

Trlchloroelhylene 

Vinyl Chloride 

SEMIVOLATILES 

BMethylnaphlhalene 

2-Methylphenol 

4-Methylphenol 

Acenaphthene 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Bsnzo(b)Fluoranthene 

Table R-11.1 
Oral Dose-Response Data 
for Carcinogenic Effects 

Remedial l nvestigation 
NAS Jacksonville 

Jacksonville, Florida 

Factor Species 
Exposure Route Tumor Type Study 

Source 

6.000-01 IRIS Rat Oral-drinking Adrenal 
water 

9.10e-02 IRIS ' Rat Oral-gavage Hemangfosarcoma 

NE 

2.90e.02 IRIS Human lnhalatton Leukemia 

NE 

NE 

1.10e-02 

1,900 t 00 

Mouse Oral-diet Forestomach 

IRIS 

IRIS 

IRIS 

HEAST 



Table R-11.1 
Oral Dose-Response Data 
for Carcinogenic Effects 

Benzo(k)Fluoranthene 

bis(2-Ethyl hexy1)phthalale 

Carbazole 

Chrysene 

Dibenzofuran 

Dibenz(a,h)Anthracene 

Flouranthene 

Indeno (l,2,3-c,d)Pyrene 

Naphthalene 

Phenanthrene 

Phenol 

Pyrene 

PESTlCtDESlPCBe 

4,4'-DDD 

4,4'-DDE 

Remedial Investigation 
#AS Jacksonville 

Jacksonville, Florida 

Rat Oral-diet Liver IRIS 

Mouse Oral-diet Liver HEAST 

Chemical 

Mouse Oral-diet 

Mouse/ham Oral-diet 
ster 

Mouse/rat Oral-diet 

Mouse Oral-diet 

Test 
Species 

Liver 

Llver 

Weight of 
Evidence 

Liver 

Liver 

Exposure Route Oral Slope 
Factor 

(mg/kg/day) (-1) 

Source Tumor Type Study 
Source 



Table R-11.1 
Oral Dose-Response Data 
for Carcinogenic Effects 

Chemical 

Aroclor-1248 

Aroclor-1254 

Aroclor-1260 

gamma-Chlordane 

Heptachlor 

Heptachlor epoxlde 

DIOXINSIFURANS 

2,3,7,8-TCDD 

INORGANICS 

Alumlnum 

An8mony 

Ar senlc 

Cadmium 

Chromium 

(4) 

(4) 

IRIS 

IRIS (3) 

IRIS 

IRIS 

(5) 

IRIS (6) 

IRIS 

Remedial Investigation 
NAS Jacksonville 

Jacksonvitle, Florida 

Rat 

Mouse 

Mouse 

Mouse 

Human 

Rat 

Oral-diet 

Oraldiet 

Oral-diet 

Oral-dlet 

Oral-drinking 
water 

Oral-drinking 
water 

Study 
Source 

Liver 

Liver 

Llver 

Liver 

Skln 

Total 

Exposure Route Test 
Species 

Welght of 
Evldence 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

Tumor Type Oral Slope 
Factor 

(mg/kg/day)(-l) 

Source 



Table R-11.1 
Oral Dose-Response Data 
for Carcinogenic Effects 

Iron D NE 

Remedial hvestigation 
NAS Jacksonvilte 

Jacksonville, Florida 

Lead 82 NE 

Chernlcal 

Manganese D NE 

Mercury D NE 

Cobalt D NE 

Weight of 
Evidence 

Nickel D NE 

Thallium 

Vanadlum 

Oral Slope 
Factor 

vW/kg/day) (-1) 

Study 
Source 

Source Test 
Species 

Exposure Route Tumor Type 



Table R-11.1 
Oral Dose-Response Data 
for Carcinogenic Effects 

Welght of 
Evidence 

Notes: 
ND = No Data 
NE = Not Evaluated 

Remedial investigation 
NAS JacksonviIle 

Jacksonville, Florida 

Integrated Risk lnformatlon System (IRIS) on-lfne database search, current as of March 1995. 
Health Effects Assessment Summary Tables (HEAST), current as of November 1994. 

(1) Thls value was provided by the Environmental Critetls and Assessment Mice  (ECAO) of the USEPA In response to a speclflc request, 

{2) The ingestion slope factor for benzo(a)pyrene was used as a surrogate for all PAHs classifled as A or B carcinogens and for whlch a 
chemlcal-speclflc slope factor was not available. 

(3) The values for chlordane have been used as surrogates for alpha- and gamma-chlordane. 
(4) The ingestion slope factor for PCBs, In which Aroclor-1260 was evaluated, has been used as a surrogate for all Aroclors. 

(5) The values for 2,3,7,8-TCDD have been withdrawn from both IRIS and HEAST. However, they ate being used as surrogates for all dioxlns 
and furans at the request of USEPA Region IV!(f@#(@@ 

(6) The Ingestion slope factor for arsenlc has been calculaied from the drinking water unit risk of 5.00605 per(ug/l). 

Welght of Evldence (route-specific): 
A = Human carcinogen 
B = Probable human catclnogen (B1 = limited human evidence; 82 = sufficient human evidence) 
C = Posslble human carcinogen 
D = Not classlflable as to human carcinogenicity 

Study 
Source 

Tumor Type 

- 
Source Oral Slope 

Factor 
(mg/kg/day) (-1 

Test 
Species 

Exposure Route 



VOLATILES 

I, 1-flichloroethylene 

1,2-Dlchloroethane 

1,2-Dichloroelhylene (total) 

Benzene 

Carbon Disulflde 

Ethylbenzene 

Trlchloroethytsne 

Wnyl Chloride 

SEMIVOLATILES 

2-Methylnaphthalene 

2-Methylphenol 

4-Methylphenol 

Acenaphthene 

~enzo(a)~nlhracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Chemical 

Table R-11.2 
lnhalation Dose-Response Data 

for Carcinogenic Effects 

Welght of 
Evidence 

HEAST 5.008-05 

HEAST 2.60e-05 

NE 

HEAST 8.300-06 

NE 

NE 

(1) 1.70e-06 

HEAST 8.409-05 

lnhalation Slope 
Factor 

(ms/kl/day)(-l) 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

IRIS 

IRIS 

IRIS 

(1 1 
HEAST 

Source 

Mouse lnhalatlon Kidney 

Rat Oral-gavage Hemanglosarcoma 

Human Inhalation Leukernla 

Rat lnhalatlon Llver 

Inhalation Unlt 
Risk 

( m / &  )(-I  1 

IRIS 

IRIS 

IRIS 

HEAST 

Exposure 
Route 

Source Test 
Species 

Tumor Type Study 
Source 



Table R-11.2 
Inhalation Dose-Response Data 

for Carcinogenic Effects 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

Benzo(k)Fluoranthene 

bis(2-Ethy1hexyt)phthalate 

Carbazole 

Chrysene 

Dibenzofuran 

Dibenz(a,h)Anthracene 

Fluoranthene 

Indeno(l,2,3-c,d)Fyrene 

Naphthalene 

Phenanthrene 

Pheno! 

Pyrene 

PESTlCtDESlPCBs 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

IRIS Mouse 
(2) 

Oral-diet Liver 

Oral-diet Liver 

Source 
Chemical 

Source Test 
Species 

Inhalation Unit 
Risk 

(m/d )(-I  1 

Weight of 
Evidence 

Inhalation Slope 
Factor 

(mg/kg/dayI(-l) 

Exposure 
Route 

Tumor Type - Study 
Source 
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Table R-11.2 
Inhalation Dose-Response Data 

for Carcinogenic Effects 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

Cobalt D NE NE 

Lead D NE NE 

Chemical 

Manganese D NE NE 

tnhalation Unit 
Risk 

( m / ~ ) ( - V  

Mercury D NE NE 

Weight of 
Evidence 

Nickel 

Sodium 

Source 

A B.40e-01 HEAST 2.40844 IRIS Human Inhalation Lung 
(5) (5) 

Inhalation Slope 
Factor 

(mg/b/day)(-ll 

Thallium D NE NE 

Test 
Species 

Source 

Vanadium D NE NE 

Exposure 
Route 

Tumor Type Study 
Source 



Table R-11.2 
Inhalation Dose-Response Data 

for Carcinogenic Effects 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

Notes: 

Chemical 

NE = Not Evaluated 
Integrated Risk Informatton System (IRIS) on-llne database search, current as of March 1995, 
Heallh Effects Assessment Summary Tables (HEAST), current as of November 1994. 

(1) Thls value was provided by the Environmental Criteria and Assessment Office (ECAO) of the USEPA In response to a specific request. 

(2) The values for chlordane have been used as surrogates for alpha- and gamma-chlordane. 

(3) The values for 2,3,7,8-TCDD have been withdrawn from both IRIS and HEAST. However, they are being used as surrogates for all dioxins and furans at the request 
' of USEPA Reglon IV$(@I~$%). 

(4) The toxicity values for chromium are based on chromlum VI. 
(5)  The toxicity values lor nickel are based on nickel refinery dust, 

- - 

Welght of 
Evidence 

Welght of Evidence (route-speciftc): 
A = Human carctnogen 
B = Probable human carcinogen (BI = Ilmlted human evidence; 82 = sufflclent human evtdence) 
C = Posslble human carcinogen 
D = Not classiIlable as to human carcinogenicity 

Inhalation Slope 
Factor 

(ms/ks/davI(-11 

Source lnhalatlon Unit 
Risk . 

( m / d ) ( - l )  

Source Test 
Species 

bposure 
Route 

Tumor Type Study 
Source 



Chronic 

Chemlcal Oral RfD 
(mg/b-  Source I.. 

1,2-Dichloroethane 

1,2-Dichloroethylene (total) 

Benzene 

Carbon Disulfide 

Ethyl benzene 

Trichtoroethylene 

Vinyl Chloride 

SEMIVOLATILES 

2-MethylnaphRalene 

2-Methylphenol 

9.00e-03 IRIS 

9.000-03 HEAST (2) 

Table R-11.3 
Oral Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

I Subchronic I I I I I I 
Oral RfD Confidence Test Uncertainty Study I Animal ( Fador ( Sourcs 

H =ST Oral-drinking 
water 

HEAST (2) 

HEAST Inhalation 

HEAST Oral-gavage 

Medium 

Medium 

Low 

Medium 

Hepatic lesions Rat 

Fetal toxicity/ Rabblt 
teratogenlcity 

Liver, kidney Rat 
toxicity 

Decreased Rat 
weight, 
neuroloxicily 

100 H,A f RIS 

1000 H,A,S IRIS 



Acsnaphthene 

Carbazole , 

Chrysene 

Dibenzoluran 

Dibenz (a,h)Anthracene 

Fiuoranthene 

Table R-11.3 
Oral Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

Chronic 

Chemical Oral WD 
Source 

5.00e-03 H EAST 

Subchronic 
I 

Oral RfD Study Type 
(mg/kg- Source / d a y 1 1  1 

HEAST Oral-gavage 

HEAST OraCgavage 

HEAST Oral-gavage 

Critical Effect Animal 
Level Factor Source 

Medium 

Low 

Medium 

Low 

Hypoactivlty, 
respiratory 
distress 

Hepatotoxicity 

Increased liver 
weight 

Increased liver 
weight, clinical 
effects 

Rabbit 

Mouso 

Guinea 
p[g 

Mouse 

1000 H,A,S HEAST 



Table R-11.3 
Oral Dose-Response Data 

for Noncarcinogenic Effects 

Remediat Investigation 
NAS Jacksonville 

Jacksonville, Florida 

I Chronic I Subchronlc I I I 

Naphthalene 

Phenanthrene 

Phenol 

Chernlcal 

Pyrene 

HEAST Oral-gavage Low Decreased fetal 
weight 

Oral FdD 
(mg/kg- 

day) 

HEAST Oral-gavag Low Renal tubular 
pathology 

HEAST Oral-diet Medium Liver lesions 

HEAST (3) Oral-diet Low Liver hypertrophy 

(4 
HEAST Oral-capsule Medium immunological 

and clinical 
effects 

(4) 

HEAST(3) Oral-diet Low Liver hypertrophy 

Source Fador Source 
Test 

Animal 

Rat 

Mouse 

Rat 

Rat - 

Monkey 

Rat 

Oral RfD 
(mg/kg- 

day) 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

IRIS 

Source 
Study Type 

Confidence 
Level Critical Effect 



Table R-1 t .3 
Oral Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 
1 I I 

Critical Effect linimal Level Factor 
Sludy 

Source 

I Chronic I Subchronic I 
Chemlcai Oral RfD 

(mg/kg- 
day) 

Heptachlor 

Heptachlor epoxide 

DIOXIFISIFURANS 

2,3,7,0-TCDD 

INORGANICS 

Low Increased liver Rat 300 H,A,D IRIS 
weights 

Source 

Low Increased liver Dog 1000 H,A,L IRIS 
weight 

HEAST Oral-diet 

Oral WD 
(mg/kg- 

day) 

Alumlnum 

Antlmony 

Arsenlc 

Barium 

Beryllium 

Cadmhm 

HEAST Oraidrin king 
water 

HEAST Oral-drinking 
water 

HEAST Oral-drinking 
water 

HEAST Oral-drinklng 
water 

Oral-diet 
Oraldrinking 
water 

Source 

Low Reduced lifespan Rat 1000 H,A,L IRIS 

Study Type 

Medium Hyperpigmentatio Human 3 0 IRIS 
n, keratosis 

Medium Elevated blood Human 3 H IRIS 
pressure 

Low No effects Rat 100 H,A IRIS 
observed 

High Proteinuria Human 10 H IRIS 
High Proteinuria Human tO H IRIS 

Food 
Drinking Water 



Table R-11.3 
Oral Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation 
NAS Jacksonville 

Jacksonvlle, Florida 

I Chronic 1 Subchronic I 

Chromlum 

Cobalt 

Iron 

Chemical 

Lead 

Manganese Food 

Drinking Water 

Mercury 

Nickel 

Oral RfD 
(mg/kg- 

day) 

Sodium 

Thallium 

Vanadium 

Source 

IRIS (5) 

(1 I 6) 

(1 

IRIS 

lRtS 

H EAST (7) 

IRIS (8) 

IRIS (9) 

HEAST 

HEAST (5) 

HEAST 

HEAST 

HEAST (7) 

HEAST (8) 

HEAST (9) 

HWST 

Oral RID 
(mg/kg- 

day) 

Oral-drinking Low No effects 
water observed 

Oral-diet N A 

Oral-drinking NA 
water 

Oral-gavage Low 

Oral-diet Medium 

Source 

Oral-gavage Low 

Oral-drinking Low 
water 

Study Type 

CNS effects 

CNS effects 

Kidney effects 

Confidence 
Level 

Decreased body, 
organ weights 

No effects 
observed 

No effects 
observed 

Critical Effect 

Rat 

Human 

Human 

Rat 

Rat 

Rat 

Rat 

1 IRIS 

1 IRIS 

Test 
Animal 

3000 IRIS 
H,A,S,D 

100 H,A HEAST 

Uncertainty 
Factor 

Study 
Source 



Table R-11.3 
Oral Dose-Response Data 

for Noncarcinogenic Effects 

No Dala 
Not Applicable 
Integrated Rlsk lnformatlon System (IRIS) on-llne database search, current as of March 1995. 
Health Eflects Assessment Summary Tables (HEAST), current as of November 1994. 
Environmental Crlteria and Assessment Offlce (ECAO) of the USEPA in response to a specific request. 
Thls value was provided by the Environmental Criteria and Assessment Office (EGAO) of the USEPA in response to a specific request. 
The values for 1,l-dichlorosthylene have been used as surrogates for 1,2-dichloroethylene (total) adopted based on analogy. 
The values for chlordane have been used as surrogates for alpha- and gamma-chlordane. 
The chronic and subchronic Ingestion RfD for Aroclor-1254 has been used as a surrogate for all Aroclors Iacklng chernlcal specific WDs. 
The toxicity values for chromium are based on chromium VI. 
This value Is provided for childhood exposures. An oral WD of 1.80-01 mg/kg-day is provided for adult exposures (ECAO). 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

(7) This, rnercury'value Is speciflc for Inorganic mercury. 

(8) The ingestion RfD values for nickel are based on nickel, soluble salts. 

(g) The Ingestion WD values for thallium are based on thalllum sulfate. 

Uncertainty factors: 
fl = Varlation in human sensltlvlty 
A = Anlrnal to human extrapolation 
S = Extrapolation from subchronlc to chronic NOAEL 
L = Extrapolation from LOAEL to NOAEL 
D = Inadequate data 
M = Modifying factor 

Study 
Source 

Test 
Critical Effect 

Uncertainty 
Factor 

Confidence 
Level Study Type Chernlcal 

Subchronic 

Oral RfD 
(mg/kg- 

day) 

Chronlc 

Source 
Oral WD 
b W / b -  

day) 
Source 



Table R-11.4 
lnhalation Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation 
NAS Jacksonville 

Jacksonville. Florida 

VOLATILES 

1,l-Dichloroethylene . 

l,2-Dichloroethane 

1,2-Dichloroethylene (total) 

Benzene 

Carbon DisulIide 

Ethylbenzene 

Trlchtoroethylene 

Vinyl Chloride 

SEMLVOLATILES 

2-Methylnaphthalene 

2-Methytphenol 

4-Methylphenol 

Acenaphthene 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Chemical 

ND 

ND 

NO 

ND 

1.00ei01 HEAST 

1.00ef03 IRIS 

Study 
lylje 

HEAST Inhalation Low Fetal toxicity Rat 

Inhalation Low Developmental Rat/ 
toxlcity rabbit 

Confidence 
Level 

Chronlc 

1000 H,4S HEAST 

300 H,A,S IRIS 

RfC 
(m/m') 

Subchronic 

Critical Effect 
Source Rf C 

Im/n-f) 

' 

Source 

Test Uncertainty 
Factor 

Study 
Source 



Table R-11.4 
Inhalation Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation 
NAS Jacksonvi[le 

Jacksonville, Florida 

Benzo(b)Fluoranthene 

Benzo(k)Flvoranthene 

bls(2-Ethylhexy1)phthalate 

Carbazole 

Chrysene 

Dibenzofuran 

Oibenz(a,h)Anthracene 

Fluoranthene 

lndeno(l,2,3-c,d)f'yrene 

Naphthalene 

Phenanthrene 

Phenol 

h r e n e  

PESTtCIDESIPCBs 

4,4'-DDO 

4,4'-DOE 

4,4'-DDT 

Chemical 

Chronic 
Test 

h i m a l  RIC 
( m / m 3 )  

Subchronic 
Study 
Type Source 

WC 
( p g / d )  

Uncertainty 
Factor Source 

Confidence 
Level 

Study 
Source 

Critical Effect 



Table R-11.4 
Inhalation Dose-Response Data 

for Noncarcinogenic Effects 

alpha-Chlordane 

Aroclor-1248 

Aroclor-I254 

~roc~or-1.260 

gamma-Chlordane 

Heptachtor 

Heptachlor epoxide 

DlOXlNSlFURANS 

2,3,7,8-TCDD 

INORGANICS 

Aluminum 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chtomlum 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

ND 

ND 

ND 

HEAST (1) 5.OOe-t 00 

ND 

ND 

ND 

HEAST (2) 

Chemlcal 

Inhalation Low Fetotoxicily Rat 1000 H,A,S HEAST 

Subchronic Chronic 
Study 
Type WC 

(~9/m' I  
WC 

( P S / ~  
Source Source 

Confidence 
Level 

Critical Effect Test 
Animal 

Uncertainty 
Factor 

Study 
Source 



Chemical 

Cobalt 

Iron 

Lead 

Manganese 

Mercury 

Nlckel 

Sodlum 

Thallium 

Vanadium 

Table R-11.4 
Inhalation Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

Inhalation Medium Impaired Human lDOO H,L,O IRIS 
neurobehavioal 
function 

3.000-01 HEAST (3) 3.00e-01 HEAST (3) lnhalatlon Low Neurotoxicity Human 30 H,D HEAST 

Chronic 

WG 
(iW/m3) 

Source 

Su bchronic 
Study 
TY pe RfC 

( P S / ~ ' )  
Source 

Confidence 
Level 

Critical EHect Test 
Animal 

Uncertainty 
Factor 

Study 
Source 



Table R - I  1.4 
Inhalation Dose-Response Data 

for Noncarcinogenic Effects 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

I I Chronic 1 Subchronic 1 I 

I Notes: 

Chemlcal 

ND = No Data 
NA = Not Applicable 

Integrated Risk Information System (IRIS) on-llne database search, current as of March 1995. 
Health Effects Assessment Summary Tables (HEAST), current as of November 1994. 

(1) Barium has a chronic inhalation WD of 1.00e-04 rng/kgday (HEAST). 
(2) Barium has a subchronic inhalation WD of 1 .We43 mg/kg-day (HEAST). 
(3) The mercury WC values were developed specifically for elemental mercury. 

Uncertainty factors: 
A = Animal to human extrapolatlon 
H = Variation in human sensitivity 
S = Extrapolation from subchronic to chronic NOAEL 
L = Extrapolation from LOAEL to NOAEL 
D = Inadequate data 

Uncertainty Study 
critics Effect I I I Factor 1 Source WC 

( m / m 3  1 

I M = ~ o d i f i i n s  factor 

Source WC 
Im/d) 

Study 
Type Source 

Confidence 
Level 



Table R-11.5 
Dermal Dose-Response Data for Carcinogenic Effects 

Remedial investigation 
NAS Jacksonville 

Jacksonville, Florida 

VOWTILES 

1,l-Dichloroethylene 

f ,bDichloroethane 

1,2-Dichloroethylene (total) 

Benzene 

Carbon Disulfide 

Ethylbenzene 

Ttlchloroethylene 

Vinyl Chloride 

SEMIVOLATILES 

2-Methylnaphthalene 

&Methylphenol 

4-Melhylphenol 

Acenaphthene 

Benzo(a)Anthracene 

Benzo(a)Pyrene 

Benzo(b)Fluoranthene 

Benzo(k)Fluoranihene 

bis(2-Ethy1hexyt)phthalate 

Compound 

Putcha et al., 1986 

Reitz et at., lg80 

Prout et a!., 1985 

Watanabe et al., 1976 

Welght of Evidence 

(2) 

Hecht et al., 1979 

(2) 

(2) 

Chadwick et al., 19B2 

Oral Slope Factor 
(mg/kg-da~)-l 

Oral Absorption 
Efficiency 

Reference 
Dermal Slope Faclor 

(mg/kg-day)-1 - 



Table R-11.5 
Dermal Dose-Response Data for Carcinogenic Effects 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

Compound Weight of Evldence 
Orat Slope Factor I Oral Absorption 

Efficiency I Reference 
Dermal Slope Factor I (ms/kedav)-j 

Carbazole 

Chrysene 

Dibenzofuran D 

Dibenz(a,h)Anthracene 82 

Fluoranthene 

Indeno (l,2,3-c,d)Fyrene 

Naphthalene 

Phenanthrene 

Phenol 

Pytene 

PESTtClDESlPCBs 

4,4'-DDD 

4,4'-DDE 

4,4'-DDT 

alpha-Chlordane 

Aroclor-7248 

(4) 1.20e t 00 

I4 1.70et00 

Siebert, 1976 1.70etOO 

(5) 1.63e + 00 
Albro & Fishbein, 1972 8.56e + 00 

Nbro & Fishbein, 1972 8.56e + 00 

Albro & Fishbein, 1972 8.56e + 00 

Ohno et al., 1986 1.638 t 00 



Table R-11.5 
Dermal Dose-Response Data for Carcinogenic Effects 

Remedial Investigation 
NAS Jacksonville 

Jacksonville. Florida 

Heptachlor 82 4.5e + 00 49% ATSDR, 19911 9.18e+00 

Compound 

Heptachlor epoxlde B2 9 . l e+00  49% (6) 1.86e+01 

2,3,7,8-TCDD 

INORGANICS 

Aluminum 

Antlmony 

Arsenic 

Barium 

Welght of Evidence 

Beryllium 

Cadmlum 

Chfomlum 

Cobalt 

Iron 

Lead 

Manganese 

Mercury 

Nickel 

Sodlum 

Vahter, 1983 

Owen, 1990 

Oral Slope Factor 
(mg/kg-day)-l 

Oral Absorption 
Efficiency 

Reference 
Dermal Slope Factor 

(mg/kg-day)-l 





Table R-11.6 
Dermal Dose-Response Data for Noncarcinogenic Effects 

VOLATILES 

1,l-Dichloroethylene 

l,2-Dlchloroethane 

1,2-Dichloroethylene (total) 

Benzene 

Carbon Dlsullide 

Ethylbenzene 

Trichloroethylene 

Vlnyl Chloride 

SEMIVOLATILES 

2-Methylnaphthalene 

2-Methylphenol 

4-Methylphenol 

Acenaphthene 

Benzo(a)Anthracene 

Benzo(a)Pytens 

Benzo(b)Fluoranthene 

Benzo(k)Fluoranthene 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

Putcha et al., 1986 

Rekz et al., 1980 

(1 

ATSDR, 1993 

ATSDR, 1991e 

ATSDR, 19899 

Prout et at., 1985 

Watanabe et at., 1976 

Dermal Subchronic 
Rf D 

(mg/kg-da~l 

Dermal Chronic 
WD 

(mglkg-day) 
Reference Absorption 

Efficiency 

Chronic Oral 
WD 

(mg/kg-day) 

Subchronlc Oral 
WD 

(mg/kg-da~) 



Table R-11.6 
Dermal Dose-Response Data for Noncarcinogenic Effects 

bis(2-Ethylhexyt)phthalate 

Carbazole 

Chrysene 

Dibenzofuran 

Dibenz(a,h)Anthracene 

Ruoranthene 

Indeno(l,2,Sc,d)Fyrene 

Naphthalene 

Phenanthrene 

Phenol 

Pyrene 

PESTlClDESlPCBs 

4,4'-DDD 

4,4'-DDE 

4,4'-DOT 

alpha-Chlordane 

Aroclor-?248 

Aroclor-1254 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

Chadwick et al., 1982 

(4)  

(3) 

(3) 

(3) 

(31 

Chang, 7943 

(3) 

ATSDR, 198913 

(3) 

(5) 

(5) 

Siebert, 1976 

(6) 

Albro & Fishbein, 1972 

Dermal Chronic 
WD 

(mg/kg-da~) 

Chronic Oral 
WD 

(mg/kg-W) 

Albro & Fishbein, 1972 

Dermal Subchronlc 
FnD 

(mg/kg-day) 

Subchronic Oral 
WD 

( m g / k g - W  

Oral Absorption 
Efficiency 

Reference 



Table R-11.6 
Dermal Dose-Response Data for Noncarcinogenic Effects 

Remedial Investigation 

Aroclor-1260 

gamma-Chlordane 

Heptachlor 

Heptachlor epoxide 

DIOXINSIFURAIVS 

2,3,7,8-TCDD 

INORGANICS 

Alumlnum 

Antimony 

Arsenlc 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

iron 

Lead 

Manganese 

Chronic Oral 
WD 

(mg/kg-day) 

NAS Jacksonville 
Jacksonville, Florida 

I I 1 

Subchronic Oral 
WD 

( m / k g - d a ~ )  

Albro & Fishbein, 1972 1.800-05 

Ohno et al., 1986 4.800-05 

ATSDR, 1991f 2,549-04 

0 6.409-06 

Oral Absorption 
Eff iclency 

(7) 

ATSDR, 199la 

Vahter, 1983 

ATSDR, 1991c 

Owen, 1990 

McLellan et al, 1978 

Ogawa, j976 

ATSDR, 1990b 

Goyer, 1991 

ATSDR, 19916 

Reference 
Dermal Chronlc 

Rf D 
(mgtkg-day) 

Dermal Subchronic . 
Rf D 

(Wl/kg-day) 



Table R-11.6 
Dermal Dose-Response Data for Noncarcinogenic Effects 

Remedial Investigation 
NAS Jacksonville 

Jacksonville, Florida 

Mercury 3.009-04 3.00e-04 20% , Nielsen, 1992 6.00e-05 6.009-05 

Chronic Oral 
Rf D 

(mg/kg-day) 

Nickel 2.009-02 2.00e-02 5% Christenson & Lagesson, 1981 1.00e-03 1 .Doe-03 

Sodium ND ND ND ND 

Thallium 8.009-05 8.W-04 100% Lie et al,, 1960 8.00845 8.00e-04 

Subchronic Oral 
WD 

(mg/kg-day} 

Vanadium 7.00e-03 7.W-03 3% ATSDR, 1991d 2.100-04 2.10e-04 

Reference 
Oral Absorption 

Efficiency 

Notes: 

No Data 
For documentation concerning chronic and subchronlc oral RfDs, refer to Table 3. 
The oral absorption efficiency of 1,24ichloroethyIene Is assumed to be Identical to that of 1,l-dichloroethylene, based on structural analogy. 
The oral absorption efficiency of 2-methylphenol and 4-methylphenol is assumed to be identical to that of phenol, based on structural analogy. 
The oral absorption efficiency of all PAHs is assumed to be identical to that of benzo(a)pyrene, based on structural analogy. 
SVOCs lacking specific informalion on absorption efficiency are assigned a default value of 50% (USEPA Region IV, 1993). 
The oral absorption efficiency of DDE and DDD is assumed to be identical to that of DDT, based on structural analogy. 
The oral absorption efficiency of alpha-chlordane is assumed to be identical to lhat of gamma-chlordane, based on structural analogy. 
Inorganics lacking specific information on absorption efficiency are assigned a default value of 20% (USEPA Region IV, 1993) 
The oral absorption efficiency of heptachlor epoxide is assumed to be identical to that of heptachlor, based on structural analog. 

Dermal Chronic 
WD 

Img/kg-day) 

Oermat Subchronic 
WD 

hJ/kg-day) 



APPENDIX R-12 

HUMAN HEALTH TOXICIN PROFILES 



a 1.1-Dichlor~et~ene. 1,Y-Dichloroethene is a man-made chlorinated solvent that 
is used to make polyvinylidene chloride copolymers, which are used as flexible 
films for packaging all types of rnaterfals, including food. 

Data of 1,l-dichloroethene exposure in humans is limited. However, available 
evidence suggest that 1,l-dichloroethene causes central nervous system depression 
and liver toxicity in humans. Toxicity data on laboratory animals confirm this 
evidence, and also indicate that 1,l-dichloroethene may produce adverse effects 
on the kidney, heart, and lung. Pharmacokinetic data from laboratory animals 
suggest that 1,l-dichloroethene is metabolized to toxic metabolites, and thar 
these metabolites are responsible for the adverse effects. Therefore, organs with 
high biotransfosmation enzyme activity, such as the liver, kidney, and Lungs, are 
likely to be adversely impacted. Limited evidence in animals suggests that 1,l- 
dichloroethene may be carcinogenic. Therefore, the USEPA has place 1,l- 
dichloroethene in weight-of-evidence group C, possible human carcinogen. 

References: 
MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 
1.6"; Policy #WSC/ORS-142-92; Office of Research and Standards and the Bureau of 
Waste Site Cleanup, Boston, MA; September 1992. 

Agency for Toxic Substances and Disease Registry (ATSDR), 1992. "Toxicological 
Profile for1,l-Dichloroethene"; Agency for Toxic Substances andDiseaseRegistry, 
U.S. Public Health Service, October 1992. 

m 1,2-Dichloroethane. 1,2-dichloroethane is primarily used in the production of 
industrial solvents including vinyl chloride, vinylidene chloride, l,l,l- 
trichloroethane, trichloroethylene, tetrachloroethylene, and ethylene diamines. 
Acute exposure to l,Z-dichloroethane can cause CNS depression, nausea, vomiting, 
headache, lfghtheadedness, and disequiiibrium. Long-eerm exposure to workers has 
been associated with loss of appecire, nausea, epigastric pain, neurologic 
changes, and liver and kidney damage. Liver effects have also been noted in 
animal studies. 1,2-Dichloroethane is carcinogenic to mice and rats causing 
hemangiosarcomas and stomach, mammary, spleen, and lung cancers. It has been 
classiffed as a Group B2, probable human carcinogen. 

References : 
Agency for Toxic Substances and Disease Registry (ATSDR), 1992, nToxicological 
Profile for 1,2-Dichloroethane"; Agency for Toxic Substances andDiseaseRegistry, 
U.S. Public Health Service, October, 1992. 

1,2-Dichloroethene. 1,2-Dichloroethene is avolatile organic compoundwhichexists 
as cis- and trans-isomers. The commercially used material is usually a mixture 
of the two isomers. In the past, it was used as a general inhalation anesthetic. 
It is currently used as an extraction solvent or as a component of dyes, perfume 
oils, waxes, resins, and plastics. It is also used as an intermediate in the 
synthesis of polymers. 

1,2-Dichloroethene is absorbedby all routes of administration. Distribution is 

a rapid and, due to its lipophilic nature, occurs to all organ systems. It is 
extensively metabolized to dichloroacetaldehyde and chloroacetic acids which are 
excreted 3rimarily through urine. 
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Dermal contact to 1,2-dichloroethene may result in defatting of the skin and 
dermatitis. Exposure to airborne 1,2-dichloroethene causes irritation to eyes, 
mucous membranes and the upper respiratory tract. Systemically, the trans-isomer 
is believed to be more toxic than the cis-isomer. However, both have been 
reported to produce central nervous system depression and toxicity to liver and 
lungs. No data on the reproductive toxicity of 1,2-dichloroethene exiscs. Both 
isomers have testednegative for mutagenicity invitro tests. Cancer effects have 
not been studied in humans or animals. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1990. "Toxicological 
Profile for l,2-Dichloroethene"; Agencyfor Toxic Substances andDisease Registry, 
U . S .  Public Health Service, February 1990. 

Mycroft, F. J . , Jones, J . R. , and Olson, K.R.. 1990. Environmental and Occupational 
Toxicology. In: Poisoning and Drug Overdose. Ed. K.R. Olson. Appleton & Lange, 
CT. p. 397. 

Acenaphthene. Acenaphthene is a member of the polycyclic aromatic hydrocarbons 
(PAH) class of organic compounds. Unlike a number of PAHs,  which have no known 
use, acenaphthene has a use in the manufacture of plastics and as an insecticide 
and fungicide. Toxicological data are extremely limited for acenaphthene. 
However, as a two ring PAH, acenaphthene is a closer structural analog to 
naphthalene than it is to multi-ring PAHs such as benzo(a)pyrene, chrysene, or 
phenanthrene. Therefore, toxicities induced by acenaphthene may be similar to 
those induced by naphthalene. PAHs as a class of compounds are absorbed by 
inhalation, oral, and dermal routes, and have been associated with atherosclero- 
sis, cancer, and reproductive effects fn humans and animals. However, 
mutagenicity and cancer tests for acenaphthene were negative. 

References: 
ATSDR, 1989. Toxicological Profile for Polycyclic Aromatic Hydrocarbons. Agency 
for Toxic Substances and Disease Registry, U.S. Public Health Service, October, 
1989. 

International Agency for Research on Cancer, 1983. Monograph on the evaluation 
of carcinogenic risk of chemicals to man: polynuclear aromatic hydrocarbons. 
3 2 : 3 3 - 4 3 .  

WSEPA, 1981. An exposure and risk assessment for acenaphthene. U.S.EPA Contract 
No. 68-01-6017. Office of Water Regulations ,and Standards, Washington, D.C. 

Aluminum. Aluminum occurs naturally in the soil and makes up approximately 8 
percent of the earths crust. Higher soil concentrations are associated with 
industries which burn coal and aluminum mining and smelting. Human exposures to 
aluminum may occur through ingestion of foods grown in soil that contains aluminum 
and use of antacids, antiperspirants, and other drug store items. Aluminum in 
antiperspirants can cause skin rashes in some people. Factory workers who inhale 
large amounts of aluminum dust may develop lung problems. Aluminum has caused 
lower birth weights in some animals. Studies have shownthat aluminum accumulates 
in the brains of people with Alzheimer's disease. However, any causal link 
between aluminum exposure and this disease is yet to be demonstrated. Both human 
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a epidemiological studies and animal experiments strongly suggests that aluminum 
is not a carcinogen. 

...... - 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1989. "Toxicological 
Profile for Aluminum"; Agency for Toxic Substances and Disease Registry, U.S. 
Public Health Service, October 1989. 

Antsmow. Antimony enters the environment during the mining and processing of 
its ores and other related compounds. Small amounts of antimony are also released 
into the environment by incinerators and coal burnlng power plants. Antimony will 
strongly adhere to soil which contains iron, manganese, or aluminum. -Antimony 
was used for medicinal purposes to treat people infectedwithparasitles. However, 
chronic exposure can cause eye, skin, and lung irritation, as well as heart 
problems, vomiting and diarrhea. The oral R f D ,  based on an oral drinking water 
study in rats, showed changes in glucose and cholesterol metabolism. Antimony 
has not been evaluated by the USEPA for evidence of human carcinogenic potential. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1991. "Toxicological 
Profile for Antimony"; Agency for Toxic Substances and Disease Registry, U.S. 
Public Health Service, February 1 9 9 1 .  

Integrated RFsk Information System (IRIS), 1993. United States Environmental 
Protection Agency 

a 
Aroclors. Aroclors (polychlorinated biphenyls [PCBs]) are organic compounds 
composed of two chlorinated arornatfc rings. The amount of chlorination of the 
rings determines t h ~  specific structure, or congener, of the aroclor and, 
subsequently, the specific chemical, physical, andtoxlcologicalproperties. The 
excellentdielectricproperties, thermal stability, andnon fPamab i l i t l yo fa roc lo r s  
has made them ideal for use inelectrical transformers andcapacitors. Therefore, 
they have been used in these applications extensively in the past. Humans may 
be exposed to aroclors when an aroclor-containing electrical component burns or 
is dismantled. Although the production of aroclors in the U . S .  was banned in 
1977, aroclors do not readily breakdown, and they may still be present in older 
electrical equipment, and environmental media. 

Following dermal exposure, aroclors have caused a skin rash called chloracne. 
Aroclors have also produced developmental defects in humans, which have mainly 
consisted of behavioral abnormalities. These effects have also been observed in 
animals. Epidemiological studies on occupationally-exposed humans do not 
conclusively link exposure to aroclors with an increased incidence of cancer. 
However, chronic oral exposure to aroclors has produced liver cancer in laboratory 
animals. The potency of the carcinogenic action of aroclors appears to increase 
as the chlorination of the aroclors increases. Although cancer in laboratory 
animals has only been conclusively demonstrated for aroclors with the highest 
percent chlorination (aroclors-1260 and 1254), the USEPA has classified all 
aroclor congeners as B2, probable human carcinogens. 

m References : 
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MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 
1.6" ; Policy #WSC/ORS-142-92 ; Office of Research and Standards and the Bureau of 
Waste Site Cleanup, Boston, MA; September 1992. 

Arsenic. Arsenic has been used in pesticide formulations and has industrial uses 
in tanneries, as well as the glass and wine making industries. Toxicity depends 
on its chemical form. Arsenic is an irritant of the skin, mucous membranes, and 
gastrointestinal tract. Symptoms of acute toxicity include vomiting, diarrhea, 
convulsions, and a severe drop in blood pressure. Subchronic effects include 
hyperpigmentation, sensory-motor polyneuropathy, persistent headache, and 
lethargy. Chronic oral exposure has caused skin lesions, peripheral vascular 
disease, and peripheral neuropathy. The USEPA has classified arsenic in Group 
A, human carcinogen, based on increased incidence of lung cancer in occuparional 
studies. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1992. "Toxicological 
Profile for Arsenic"; Agency for Toxic Substances and Disease Registry, U.S. 
Public Health Service, February 1992. 

Barium. Barium is used in paints, soap, paper, rubber, and in the manufacture 
of glass. Some compounds of barium have been used as insecticides. Acute 
exposure to barium through ingestion can cause gastroenteritis, muscular 
paralysis, as well as cardiovascular effects. Chronic inhalation of barium 
containing dust can cause a reversible, benign pneumoconiosis. There is no 
evidence for carcinogenicity for barium. 

References: 
Amdur, Mary 0 .  , John Doull, Curtis D, Klaassen, 1991. Toxicolo~v: The Basic 
Science of Poisons, 4th edition; Pergamon Press, Inc. New York. 

Benzene. Benzene is an organic solvent that is both naturally occurring and 
produced from petroleum. Benzene is used in the synthesis of many industrial 
chemicals and pharmaceuticals, for the extraction of fats and oils, in the 
manufacture of explosives, in is a major component of petroleum based fuels such 
as gasoline. 

Benzene is readily absorbed orally, moderately absorbedby inhalation, and poorly 
absorbed dermally. Its toxic actions are primarily a result of its metabolites, 
which are largely produced in the liver, and to some extent, in the bone marrow. 
Acute exposure to benzene has produced central nervous system depression inhumans 
and animals. Chronic exposures have produced adverse liver effects and 
hematological toxicity, including aplastic anemia and leukemia. ~vailable 
evidence does not suggest that benzene is teratogenic inhumans or animals. There 
is sufficient evidence of benzene-induced carcinogenicity inhumans via inhalation 
exposure, placing it in USEPA weight-of -evidence group A ,  human ca;cinogen. 

References: 
MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 
1.6"; Policy #WSC/ORS-142-92; Office of Research and Standards and the Bureau of 
Waste Site Cleanup, Boston, MA; September 1992. 
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Benzo(a)anthracene. Benzo(a)anthracene is a member of the polycyclic aromatic 
hydrocarbons (PAH) class of compounds which contain two or more aromatic rtngs. 
PAHs are ubiquitous in nature and are also manmade. Benzo(a)anthracene occurs 
naturally in coal tar, crude oil, and is formed from incomplete, combuszion of 
organic material. It is also product of pyrolysis in tobacco smoke. 

Benzo(a)anthracene has produced skin tumors in laboratory animals after dermal 
application. Benzo(a)anthracene produced mutations in bacteria and in mammalian 
cells, and transformed mammalian cells in culture. Although there are no human 
data that specifically link exposure to benzo(a)anthracene to human cancers, 
benzo(a)anthracene is a component of mixtures that have been associatedwith human 
cancer. As such, benzo(a)anthracene has been classified by USEPA as a B2, 
probable human carcinogen. 

References: 
MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 
1.6"; Policy #WSC/ORS-142-92; Office of Research and Standards and the Bureau of 
Waste Site Cleanup, Boston, MA; Sepcember 1992. 

Benzo(a)pyrene. Benzo(a)pyrene is a member of the polycyclic aromatic 
hydrocarbons (PAtl) class of compounds which contain two or more aromatic rings. 
They are ubiquitous in nature and are also man made. It occurs naturally in coal 
tar, crude oil, and is formed from incomplete combustion of organic material. 
Human data demonstrating a causal relationship linking benzo(a)pyrene to 
carcinogenicity are lacking. However, multiple animal studies in many species 
demonstrate benzo(a)pyrene to be carcinogenic following administration by a 
variety of routes. The mechanism through which benzo(a)pyrene elicits its 
carcinogenic potential is well understood. Benzo(a)pyrene has produced positive 
results in numerous genotoxicity assays. Benzo(a)pyrene has been classified by 
the EPA as a B2, probable human carcinogen. 

References: 
ATSDR, 1989. Toxicological Profile for Polycyclic Aromatic Hydrocarbons. Agency 
for Toxic Substances and Disease ~ e ~ i s t r ~ ,  U. S . Public Health Service, ~ctober, 
1989. 

Clayton, George D. and Florence E. Clayton, editors, 1981. Patty's Industrial 
Hv~iene and Toxicolo~y, 3rd Revised Edition: John Wiley & Sons; New York. 

Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

Benzolb)fluoranthene. Benzo(b)fluoranthene is amember ofthe polycyclic aromatic 
hydrocarbons (PAH) class of compounds which contain two or more aromatic rings. 
PAHs are ubiquitous in nature and are also manmade. Benzo (b) f luoranthene occurs 
naturally in coal tar, crude oil, and is formed from incomplete combustion of 
organic material. 

Although there are no human data that specifically link exposure to benzo(b)- 
fluoranthene to human cancers, benzo(b)fluoranthene is a component of mixtures 
that have been associated with human cancer. These include coal Car, soots, coke 
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oven emissions and cigarette smoke. Benzo(b)fluoranthene produced tumors in mice 
after lung implantation, intraperitoneal, or subcutaneous injection, and skin 
painting. Benzo(b)fluoranthene has prodvced positive results in several 
genotoxicity assays. It has been classified as a B2, probable human carcinogen, 
by the USEPA. 

References: 
MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 
1.6"; Policy #WSC/ORS-142-92; Office of Research and Standards and the Bureau of 
Waste Site Cleanup, Boston, MA; September 1992. 

Benzo(k)fluoranthene. Benzo(k)fluoranthene is amember of the polycyclic aromatic 
hydrocarbons (PAH) class of compounds which contain two or more aromatic rings. 
PAHs are ubiquitous in nature and are also manmade. Benzo (k) f luoranthene occurs 
naturally in coal tar, crude oil, and is formed from incomplete combustion of 
organic material. 

Although there are no human data that specifically link exposure to benzo(k)fluo- 
ranthene to human cancers, benzo(k)fluoranthene is a component of mixtures that 
have been associated with human cancer. These include coal tar, soots, coke oven 
emissions and cigarette smoke. Benzo(k)fluoranthene produced tumors after lung 
implantation inmice andwhen administeredwith apromoting agent in skin-painting 
studies. Benzo(k)fluoranthene is mutagenic in bacteria. Benzo(k)fluoranthene 
has been classified by USEPA as a B2, probable human carcinogen. 

References r 
MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 
1.6"; Policy #WSC/ORS-142-92; Office of Research and Standards and the Bureau of 
Waste Sire Cleanup, Boston, MA; September 1992 .  

Beryllium. Beryllium is a trace element that is obtained by extraction from 
mineral ores. Most beryllium is contributed to the environment by the burning 
of fossil fuels which containberyllium ore. Beryllium is generally incorporated 
into alloy metals that are used in jet engine parts and electrical components. 
Pure beryllium metal is used in parts for aircraft brakes, nuclear weapons, 
nuclear reactors, and precision instruments. 

Available data on beryllium suggest that it is most toxic to the lung. Acute 
inhalation exposures to high concentrations of beryllium in the air can cause 
chemical pneumonitis, the symptoms of which include cough, shortness of breath, 
and fatigue. These symptoms can persist and even worsen after exposure to 
beryllium has been discontinued. Chronic inhalation exposures to low concentra- 
tions of beryllium can produce chronic beryllium disease, which results in 
inhibitedbreathing efficiency. Inhalation ofberylliumhas been shownto produce 
lung cancer in animals, and an increased incidence of lung cancer has been 
demonstrated in workers who are exposed to beryllium in the air. Therefore 
beryllium has been classified by the USEPA as a B2, probable human carcinogen. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1991. "Toxicological 
Profile for Beryllium"; Agency for Toxic Substances and ~isease"~e~istry, U.S. 
Public Health Service, February 1991. 



(. Bis(2-ethvlhexvl)phtha1ate (DEHP) . DEHP is used indus~rially as a plasricizer 
for r,esins and is found in many plastfc materials as it makes them more flexible. 
It is also used in manufacturing organic pump fluids in electrical capacitors. 
Acute exposure to DEHP has produced eye and mucous membrane irritation, nausea, 
and diarrhea. Chronic exposure of laboratory animals to DEHP indicate that the 
target organs are the liver, causing morphological and biochemical changes, as 
well as the testes, producing damage to the seminiferous tubules. DEHP has 
produced developmental and reproductive effects in laboratory animals including 
spina bifida and reduced fertility. DEHP has been shown to cause a dose-related 
increase in liver tumors in mice and rats. Thus, the USEPA has designated DEHP 
as a B2, probable human carcinogen. 

References: 
ATSDR, 1991. Toxicological Profile for Di(2-ethylhexy1)phthalate. Agency for 
Toxic Substances and Disease Registry, U. S . Public Health Service, October, 1991. 

Cadmium. Cadmium is commonly used in electroplating and galvanizing due to its 
non-corrosive properties. It is a local respiratory tract irritant following 
exposure to cadmium dust or fumes. Acute exposure to cadmium dust/fumes may 
produce an acute chemical gneumonitis. Acute, oral exposure to cadmium results 
in nausea, vomiting, salivation, abdominal pain, cramps, and diarrhea. Chronic 
exposure to cadmium results in osteomalacia and osteoporosis (Itai-Itai disease) 
secondary to renal damage. The USEPA has classified cadmik as a B1 carcinogen 
via inhalation based on epidemfological data from Japan and China 

References: 
Arndur, Mary O., John Doull, Curtis D. Klaassen, 1991. Toxicolo~v: The Basic 
Science of Poisons, 4th edition; Pergamon Press, Inc. New York. 

Integrated Risk Information System (IRIS), 1 9 9 3 .  United States Environmental 
Protection Agency. 

Carbon D i s u l f i d e .  Carbon disulfide is used as a commercial fumigant and in the 
manufacture of soil disinfectants. It is also used as a polymerization inhibitor 
for vinyl chloride, and as a solvent for cleaning in the metal plating industry. 

Epidemiological studies in occupationally-exposed workers suggest that carbon 
disulfide may produce minor neurological disfunction that does not appear to 
result in behavioral changes. Carbon disulfide administered orally and by 
inhalation produced reproductive toxicity, including increased fetal resorption 
rate and minor malformations, in laboratory animals. No data regarding the 
carcinogenicity of this chemical is available. 

References: 
Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

Carbazole. Carbazole is a dibenzopyrrole compound which is formed from the 
incomplete combustion of nitrogen-containing organic matter, such as tobacco in 
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cigarettes. Carbazole is also contained in crude oil and coal tars. Carbazole 
is used for making dyes, photographic plates, and in reagents. 

Data on the adverse effects of carbazole exposure are limited. No data was 
available concerning human exposures, In animals, the oral LD,, has been reported 
as ranging from 500 to 5000 mg/kg, depending on the animal species tested. 
However, subcu~aneous injections of 10 mg carbazole for one year did not produce 
any adverse effects in mice. In a carctnogenicity bioassay with mice, chronic 
oral administration of carbazole in the diet produced both hepatocellular 
carcinomas and forestomach papillomas in males and females. Limited in vitro 
genotoxicity data indicate that carbazole is not mutagenic, suggesting that a 
reactive metabolite is responsible for the carcinogenic effects. Based on the 
these data, carbazole has been ranked a group B2, probable human carcinogen. 

References: 
International Agency for Research on Cancer (1983) IARC Monographs on the 
Evaluation of the Carcinogenic Risk of Chemicals to Humans. Polynuclear Aromatic 
Compounds, Part I, Chemical, Environmental and Experimental Data. Volume 32 
World Health Organization, Prance. 

Chlorobenzene. Chlorobenzene is used industrially as a solvent and in the 
manufacture of other chemicals. It is an intermediate in the manufacture of 
dyestuffs and pesticides. Acute exposures have caused irritation of the eyes, 
nose, and skin, as weil as CNS depression accompanied by drowsiness, numbness, 
nausea, and vomiting. Evidence from animal studies indicate that exposure via 
ingestion or inhalation can produce severe kidney and liver effects. The USEPA 
has classified chlorobenzene in Group D, inadequate evidence of carcinogenicity. 

References: 
Clayton, George D. and Florence E. Clayton, editors, 1981. Pattv's Industrial 
H~giene and Toxicolo~y, 3rd Revised Edition; John Wiley & Sons; New York. 

Integrated Risk Information System (IRIS), 1993. United States Environmental 
Protection Agency. 

alpha- and gamma-Chlordane. A mixture of the alpha and gamma isomers of chlordane 
constitute the technical-grade chemical, a chlorinated pesticide, which was 
extensively used in agriculture to control insects, and as a termite proofing 
agent, until its registry cancellation in 1988. Chlordane may persist in soils 
for up to 20 years, and readily bioacc~mulat~s in the food chain. Humans may be 
exposed to chlordane through contact with soil, where it was intentfonally applied 
for pest control reasons, and through consumption of contaminated agricultural 
products. 

Chlordane is absorbed well through all routes, and is stored in body fat, where 
it may persist for long periods of time. Toxic effects from chlordane exposure 
result from its metabolites, which can bind to cellular macromolecules causing 
cellular disfunction, rather than the parent compound. Chlordane induces its own 
metabolism to toxic metabolites and, therefore, organs containing high 
metabolizing enzyme activities such as the liver, are at risk. Chlordane 
produces hepatotoxicity in animals and humans. Additionally, chlordane produces 
nervous system toxicity, which may include dizziness, nausea, muscle tremors, and 
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the induction of grand ma1 seizures. Additionally, chlordane is a developmental 
and reproductive toxicant in animals. Exposure to chlordane has not been 
positively associated with cancer in humans, and animal evidence is equivocal. 
However, animal data suggest that chlordane may act as a tumor promotor. For this 
reason, the USEPA has place chlordane in weight-of-evidence group B2, probable 
human carcinogen. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1992. "Toxicological 
Profile for Chlordane"; Agency for Toxic Substances and Disease Registry, U.S. 
Public Health Service, October 1992. 

Chromium, Chromium has been used in plating for corrosion resistance and 
decorative purposes, in the manufacture of alloys, and .in printing, dying, and 
photography. The toxicity of chromium depends upon its valence state. Hexavalent 
chromium is more toxic via inhalation than trivalent chromium. The effects of 
inhalationexposure to hexavalent chromiuminclude ulcers ofthe upper respiratory 
tract, nasal inflammation, perforation of the nasal septa and lung cancer. Most 
~rivalent chromium compounds are inactive in short-term genotoxicity assays. 
Trivalent chromium compounds have nor been found to be carcinogenic by any route 
of exposure. There is epidemiological evidence of an association between 
chromium and lung cancer. The USEPA has classified hexavalent chromium as an A, 
human carcinogen, by the inhalatioa route. 

References: 
mdur, Mary 0 .  , John Doull, Curtis D. Klaassen, 1991. Toxicolo~v: The Basic 
Science of Poisons, 4th edition; Pergamon Press, Inc. New York. 
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Chrvsene. Chrysene is one ofthe polycyclic aromatic hydrocarbons (PAH) compounds 
which are formed during the combustion of organic material. Although there are 
no human data that specifically link exposure to chrysene to human cancers, 
chrysene is a cornponenr of mixtures that have been associated with human cancer. 
These include coal tar, soots, coke oven emissions and cigarette smoke. Chrysene 
produced chromosomal abnormalities in hamsters and mouse germ cells after gavage 
exposure, positive responses in bacterial gene mutation assays and transformed 
mammalian cells exposed in culture. Due to its similarities with benzo(a)pyrene 
and other carcinogenic PAHs, chrysene has been classified as a B2, probable human 
carcinogen. 
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Cobalt. Cobalt is an essential metal as a component of Vitamin BIZ. It is a 
relatively rare metal produced primarily as ~.5y-product of other metals, chiefly 
copper. Cobalt has been used in the manufacture of cobalt salts, permanent 

.- 
magnets, tools, cars, electrical components, and aircraft; in alloys as dental 
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materials; in curting materials, warser-resis~ant materials, lacquers, varnishes, 
and paint driers; and in the production of inks, enamels, glazes, glass 
decolorizer, and catalysts. 

Toxicity following excess therapeutic administrationhas been reported to include 
vomizing, diarrhea, increased blood pressure, slowed respirations, and tinnitus 
progressing to deafness. An epidemiological associationbetweenhigh endemic soil 
and water cobalt levels and goiter has been reported. Cardiomyopathg has been 
caused by excessive intake of cobalt in beer. Occupational exposure to airborne 
cobalt has produced irritation to the eyes and skin. Chronic exposure has 
resulted in human lung fibrosis in some cases. There is no evidence a£  
carcinogenicity ic humans or animals from any naturally occurring route of 
exposure, 
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DDD, DDE, DDT. DDT was one of the most highly used insecticides, and is now 
ubiquitous in the environment. It was used extensively in World War I1 to control 
lice (applied directly to human skin), and later used as an agricultural 
insecticide and as a public health ~ o o l  to control insects which spread typhus 
and malaria. DDD and DDE were contained as impurities in DDT, and are also 
primarymetabolites of DDT, and share similar toxicological properties. DDT, DDD, 
and DDE are highly persistent in the environment, and thus tend to bioconcentrate 
in the food chain. This, combined with its toxicological properties, has been 
a~tributed to the decline in population of several predatory bird species. 

DDT is absorbed to a minor extent via inhalation and dermal routes, and to a large 
extentby7the oral route. Exposure to humans is likely greatestthrough ingestion 
of mucous that was contaminated with D3T that had been inhaled. DDT is 
absorbed into the lymphatic system and distributed to fats throughout the body. 
In both humans and animals, DDT acts as a CNS stimulant by interfering with the 
movement of ions within neurons. DDT acts as an estrogenic compound in animals, 
and this has been attributed to numerous adverse reproductive effects observed 
in animals exposed to DDT. DDT also causes liver hypertrophy, hepatocyte 
degeneration, and induces che enzyme cytochrome P450,  which can effect the 
metabolism of other xenobiotics. There is no conclusive evidence of DDT-induced 
carcinogenicity in humans. However, DDT has produced liver tumors inUlaboratory 
animals. DDD, DDE, and DDT have, therefore, been placed in USEPA's weight of 
evidence group B2, probable human carcinogen. 

References: 
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Agency for Toxic Substances and Disease Registry (ATSDR), 1992 .  "Toxicological 
Profile for DDD, DDE, and DDT" ; Agency for Toxic Substances and Disease Registry, 
U.S. Public Health Service, October 1992. 

Dibenzo(a,h)anthracene. Dibenzo(a,h)anthracene is one ofthe polycyclic aromatic 
hydrocarbons (PAH) compounds which are formed during the combustion of organic 
material. This compound is found in tobacco smoke, food, and industrial 
emissions. Although there are no human data that specifically link exposure to 
dibenzo(a,h)anthracene to human cancers, dibenzo(a,h)anthracene is a component 
of mixtures that have been associated with human cancer. These include coal tar, 
soots, coke oven emissions and cigarette smoke. Dibenzo(a,h)anthracene is 
metabolized similarly to benzo(a)pyrene, and has produced skin tumors in 
laboratory animals following dermal exposure. Dibenzo(a,h)anthracene has aiso 
been shown to be mutagenic, producing DNA damage in human cell cultures. Due to 
its similarities with benzo(a)pyrene and other carcinogenic PAHs, dibenzo(a,h)- 
anthracene has been classified as a B2, probable human carcinogen. 

MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 
1 . 6 " ;  Policy #WSC/ORS-142-92; Office of Research and Standards and the Bureau of 
Waste Site Cleanup, Boston, MA; September 1 9 9 2 .  

Dibenzofuran. Dibenzofuran is an unsubstituted organic compound that contains 
two benzene rings fused to a central furan ring. Dibenzofuran is a manmade 
chemical which may be introduced into the environment as a contaminant of commonly 
used pesticides (e.g., 2,4,5-T). Extensive toxicological information exists on 
the chlorinated species of dibenzofuran (chlorodibenzofurans), but minimal 
information is available concerning the unsubstituted parent molecule. 
Dibenzofuran, with no chlorine substituents, is believed to have minimal toxicity 
compared to the chlorinated forms due to its lack of solubility and biological 
activity. A toxicity equivalency faccor for dibenzofuran has been set by USEPA 
equal to zero, relative to the chlorinated isomers. Dibenzofuran is not 
mutagenic, with or without metabolic activation, in several in vitro mutagenicity 
tests. There are no data on the possible carcinogenicity of dibenzofuran alone 
in animals or humans. 
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Dioxins/Furans. Chlorinated dioxins and furans are organic chemicals that 
comprise a group of approximately 210 mono- and polychlorinated congeners. 
Dioxins are produced as a byproduct in the manufacture of certain chlorinated 
herbicides, such as 2,4,5 -trichlorophenoxy acids, and by the incineration of 
municipal wastes. Of the dioxin congeners known to exist, 2,3,7,8-tetrachlorodi- 
benzo-p-dioxin (2,3,7,8-TCDD) is generally believed to be the most toxic dioxin 

0 congener. Most research on dioxin compounds has focussed on this congener; little 
data concerning the potential adverse effects of other dioxin compounds are 

-... - available. As a result, risk assessments for all dioxin congeners are based on 



DRAFT 

toxicological data for 2,3,7,8-TGDD. To compensate for the differences in 
toxicity, risk estimates for "non-2,3,7,8" congeners are adjusted with toxicity 
equivalency factors (TEFs). 

2,3,7,8-TCDD has been positively correlated with only one effect, chloracne, in 
humans. Chloracne is a treatable skin disorder that can also result from exposure 
to other chemicals and chemical mixtures. Experiments with laboratory animals 
indicate that 2,3,7,8-TCDD is associated primarily with four types of effects: 
chloracne, hepatotoxicity, immunotoxicity, and the wasting syndrome, in which 
animals exposedto 2,3,7,8-TCDD spontaneously loose weight. Reproducrive toxicity 
has been observed in monkeys exposed to low levels of 2,3,7,8-TCDD. The dose- 
response relationships of these effects varies substantially among laboratory 
animal species. Although many of these effects have either not been observed in 
humans or have not been positively correlated with dioxin exposure, the available 
animal evidence suggests that aaverse effects in addition to chloracne could occur 
in humans. Available human epidemiology data are not conclusive enough to prove 
or disprove the association of exposures to dioxins with carcinogenicity. 
2,3,7,8-TCDD has been shown to be carcinogenic to some laboratory animal species. 
Based on this evidence, 2,3.7,8-TGDD has been classified as a B2, possible human 
carcinogen . 
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Ethylbenzene. Ethylbenzene is a naturally occurring and synthetically produced 
volatile hydrocarbon which is used in the manufacture of styrene and other 
plastics, and in gasoline, which contains approximately 2% ethylbenzene. 

Ethylbenzene is readily absorbed through inhalation, oral, and dermal routes, and 
is distributed throughout the body. Exposures to ethylbenzene have been 
associated with central nervous system depression in humans, and liver, kidney, 
and hematopoietic system toxicity in laboratory animals. No evidence of 
carcinogenicity has been reported in human epidemiological studies, and animal 
evidence is equivocal. 

References: 
MADEP, 1992. "Risk Assessment Shortform Residential Exposure Scenario, Version 
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Heptachlor and Heptachlor epoxide. Heptachlor is an insecticide that was used 
extensively between 1953 and 1974 as a soil and seed treatment to control ants, 
worms and other agricultural pests, and as a residential termite-proofing agent. 
Heptachlor is highly persistent in the environment and can biomagnify through the 
food chain. Therefore, humans nay be exposed to heptachlor by ingesting 
agricultural products that were exposed to soil that was once treated with 
heptachlor, or by drinking water or ingesting fish that are contaminated with 
heptachlor that leached from soil. 
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In humans and animals, heptachlor is rapidly metabolized to heptachlor epoxide, 
which is a more toxic and more persistenr compound. Exposure to heptachlor has 
been associated with nervous system excitation, including irritability, 
salivation, muscle tremors, and convulsions in humans and animals. Heptachlor 
produces moderate to severe liver toxiciry and liver cancer in laboratory animals. 
Available evidence suggests that heptachlor is a tumor promotor. However, 
epidemiological studies on humans are insufficient to determine if heptachlor is 
a human carcinogen. Therefore, the USEPA has placed heptachlor into weight-of- 
evidence group B2 probable human carcinogen. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1991. "Toxicological 
Profile for Heptachl.or/Heptachlor epoxide"; Agency for Toxic Substances and 
Disease Registry, U . S .  Public Health Service, October 1991. 

Indeno(1,2,3-cd)pyrene. Indeno(l.,2,3-c,d)pyreneis one ofthepolycyclic aromatic 
hydrocarbons (PAH) compounds which are formed during the combustion of organic 
material and is a component of cigarette smoke and smoke stack emissions. No 
carcinogenicity data specifically for indeno[l,2,3-c,d)pyrene are available in 
humans, however, toxic effects are arrriburable to mixtures of PAHs.  Animal 
studies indicate that indeno(l,2,3-c,d)pyrene can induce skin tumors inmice, and 
may have some immunosuppressive effects. In mammalian cell cultures, indeno- 
(1,2.3 - e , d) pyrene was found to be genotoxic . It has been classified by the USEPA 
as a B2 carcinogen. 

References: 
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Iron. Iron is a metal which is required for a variety of physiological functions 
such as heme biosynthesis, oxidative phosphorylation and mixed-function oxidase- 
mediated metabolic reactions. Only divalent forms of iron are absorbed. As 
absorption occurs, divalent iron is biochemically converted to trivalent iron, 
the biologically active form. Under normal conditions, absorbed dietary iron is 
complexed to hemoglobin and transported to the liver for storage until needed for 
physiological reactions. The balance of iron is regulated only by the amount of 
dietary intake and the degree of in~esrinal absorption. Intestinal absorption 
tends to be low (2 - 15%) excepL during periods of increased iron need when 
absorption efficiency increases dramatically. 

Acute iron toxicity has beenwell characterized following the accidental ingestion 
of iron-containing preparations by children. Shortly after ingestion, the 
corrosive effects of iron cause vomiting and diarrhea, often bloody. Later signs 
include shock, metabolic acidosis, seizures, liver and/or kidney failure, coma, 
and death. Chronic iron overload manifests as disturbances in liver function, 
diabetes mellitus, and endocrine and cardiovascular effects. Inhalation of iron 
containing dust or fumes in occupational settings may result in deposition of iron 
particles in the lungs leading to interstitial fibrosis. Autopsies of hematite 
miners noted an increase in lung cancer. However, the etiology of the lung cancer 
may be related to factors other than iron exposure such as cigarette, silica or 
PAH exposures. 

R-I 2-1 3 
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Lead. Lead is used as a component in storage batteries and was widely used in 
gasoline and paints. It is the most ubiquitous toxic metal in the environment. 
The most serious effects of chronic exposure are encephalopsthy, renal damage, 
and changes in the hematopoietic system which is the most sensitive indicator of 
lead exposure. Peripheral nerve dysfunction is observed in adults at blood lead 
levels of 30 to 50 pg/dL-blood. The nervous systems' of children are reported to 
be affected at levels of 15 pg/dL-blood (Benignus and others, 1981). Chronic lead 
exposure by workers through inhalation has resulted in statistically significant 
increases in tumors. Oral exposures of lead salts in animals has been shown to 
increase tumor formation. 
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Manpanese. Manganese is a naturally occurring substance found in many types of 
rock. It does not generally occur in the environment as the pure metal, rather, 
it is found combined with other chemicals such as sulfur, oxygen, and chlorine. 
Manganese is mixed with iron to make various types of steel. Manganese is a 
component of some ceramics, pesticides, fertilizers, and in nutritional 
supplements. In small doses manganese is beneficial to human health. Manganese 
miners and steel workers exposed to elevated concentrations of manganese have 
evidenced mental and emotional disturbances, and slow and clumsy body movements. 
Target organs of manganese are the lung and CNS. When inhaled, manganese dust 
can also cause lung irritation. EPA has classified manganese as a D, not 
classifiable as to human carcinogenicity. 
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Mercury. Mercury has been used in the past for medicinal purposes,, however, 
occupational exposure to mercury can occur during mining, smelting, chloralkali 
production, and in the manufacturing of mercury containing products. There are 
three forms in which mercury can exist: elemental, inorganic, and organic. Its 
chemical form determines its toxicity. Metallic mercury causes behavioral effects 
and other nervous system damage. Inorganic mercury salts will produce kidney 
damage. Organic mercury compounds target the CNS. Most organic mercury compounds 
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that contaminate the environment produce a toxic neuroencephalopathy 
(paresthesias, ataxia, spasticity, tremor, mentalstatus changes, learning defects 
and neurasthenic symptoms). Some organic mercury compounds readily break down 
in the body to inorganic compounds and thus produce toxicity similar to that 
produced by organic mercury compounds. Some studies have indicated that mercury 
is genotoxic. It has not been classified as to carcinogenicity by the USEPA. 

References: 
Amdur, Mary 0 .  , John Doull, Curtis D. Klaassen, 1991. Toxicolo~yr The Basic 
Science of Potsons, 4th editfon; Pergamon Press, Inc. New York. 

Methylene Chloride. Methylene chloride, (also known as dichloromethane) is used 
as a solvent, paint scripper, and is cornDonen1 of pesticides and other aerosol 
products. Acute exposure to methylene chloride can cause nose, eyes, and throat 
irritation via inhalation. Chronic exposure to methylene chloride can cause CNS 
effects include irritability, nausea, and headaches. The primary targets of this 
chemical are the liver and the CNS. A USEPA assessment of one study concluded 
that methylene chloride ingested in drinking water by mice was associated with 
significant increases in liver carcinoma. It has classified it as a B2, probable 
human carcinogen. 
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2-Methylnaphthalene. 2-Methylnaphthalene is a member of the polycyclic aromatic 
hydrocarbons (PAH) class of organic compounds, and is used in the synthesis of 
chemicals such as insecticides. Toxicological data on 2-methylnaphthalene is 
extremely limited. However, based on its structural similarity to naphthalene, 
it is likely to be rnecabolized through a similar process, and therefore is 
expected EO exert effects similar zo those induced by naphthalene. Humans can 
absorb naphthalene via the inhalatton, oral, and dermal routes. Evidence from 
human and animal studies suggesrs that naphthalene is metabolized by the- P450 
mixed function oxidase system to form metabolites that exert toxic effects. The 
primary target organ for naphthalene metabolites in humans is the red blood cell. 
Various types and severities of anemias resulting from erythrocyte hemolysis have 
been documented in humans and animals exposed to naphthalene. Some evidence also 
suggests that naphthalene metabolites can induce cataracts in humans and animals. 
No studies were located investigating genotoxicity or cancer in humans. 
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2- and 4-Methylphenol. 2- Methylphenol and 4-methylphenol, also,called o-cresol 
and p-cresol, are both naturally occurring and synthetically produced organic 
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chemicals containing a single aromatic ring. M-cresol is another,isomer of 2 -  
and 4-methylphenol. 2- and &-Methylphenol are often found together in mixtures, 
such as in disinfectants. Specific uses of 2-methylphenol include resins and 
pharmaceuticals. &-Methylphenol is used in industry in the manufacture of 
antioxidants and in the manufacture of perfumes and dyes. ic-Methylphenoi Is also 
used in synthetic food flavors. 

2 - and 4-Methylphenol exhibit similar toxicities. They are highly irritating to 
the skinwhencontacteddermally, the lungs when inhaled, and the gastrointestinal 
tract when ingested, and can be readily absorbed by all three exposure routes. 
Neurological effects, including lethargy, incoordination, tremors, convulsions, 
and coma have been observed in humans that have been exposed to high concentra- 
tions of cresols. These effects have also been observed in laboratory animals, 
and can also result from long-term low-level exposure to cresols. There is no 
evidence of reproductive, developmental, or carcinogenic effects in humans or 
animals following exposure to cresols. 
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Naphthalene. Naphthalene is a member of the polycyclic aromatic hydrocarbons 
(PAEI) class of compounds which contain two or more aromatic rings. PAHs are 
ubiquitous in nature and are also manmade. Naphthalene occurs naturally in coal 
tax, crude oil, and is formed from incomplete combustion of organic material. 
It is also product of pyrolysis in cobacco smoke. Naphthalene is used for the 
production of phthalic anhydride, which is used for the production of plastici- 
zers. Naphthalene is also used in moth balls, for the production of the 
insecticide carbaryl, and in numerous resins, dyes, pharmaceuticals, and other 
organic materials. 

Naphthalene is absorbed through the inhalation, oral, and dermal routes, and 
appears to be more toxic to humans than laboratory animals. The principal toxic 
effect of naphthalene in humans and animals is hemolysis of red blood cells, which 
can lead to anemia, decreased oxygen carrying capacity, and jaundice. Humans pre- 
disposed to anemia, such as those with G6DP enzyme deficiency, may be particularly 
sensitive to naphthalene toxicity. Exposure to naphthalene has also been 
correlated with increased risk of cataract formation. Animal studies were 
negative for naphthalene reproductive toxicity. Althoughnohumanepiderniological 
data are available for assessing naphthalene carcinogenicity, animal data 
investigating naphthalene toxicity are equivocal. The USEPA has placed 
naphthalene in weight-of-evidence Group D, not classifiable as to human 
carcinogenicity. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1990. "Toxicological 
Profile for Naphthalene" ; Agency for Toxic Substances and Disease ~ e ~ i s t r ~ ,  U. S . 
Public Health Service. October, 1990. 

Nickel. Nickel is a natural element of the earth's crust. Toxic effects of 
nickel occur mainly through the inhalation route. Nickel is emitted into the air 
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Phenanthrene. Phenanthrene is a member of the polycyclic aromatic hydrocarbons 
(PAH) class of compounds which contain two or more aromatic rings. PAHs are 
ubiquitous in nature and are also man made. Phenanthrene occurs naturally in coal 
tar, crude oil, and is formed from incomplete combustion of organfc material. 

Phenanthrene has been shown to be z skin photosensitizer in humans. Intraperi- 
toneally injection in rats produced liver effects. Although limited evidence 
exists that phenanthrene is a mutagen, the maj ority of tests have proved negative. 
Equivocal evidence exists for cancer after dermal application of phenanthrene 
in rats. Ingestion of 200 mg of phenanthrene produced no tumors in rats after 
two months. 
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Phenol. Phenol is a man-made aromatic chemical that is used extensively in the 
production of numerous products, including a wide variety of aromatic compounds, 
explosives, Eercilizers, paints, rubber, plastic, and textiles, 
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through fossil fuel combustion, incinerators, metallurgy, chemicalrnanufacturing, 
cement manufacturing, and nickel recovery. Nickel exposure can cause dermatitis 
and eczema-like lesions at high exposure levels likely to occur only in the work 
place. The major adverse effects seen in man are dermatitis, chemical 
pneumonitfs, and lung and nasal cancers. Rats fed nickel in their diets showed 
on adverse effects in three generarions infertility, gestation, viability, or 
lactation, Occupational studies indicate that nickel is a carcinogen via 
inhalation but there is no evidence that it is a carcinogen in mammals through 
ingestion or dermal exposure (USEPA, 1985). 

Phenol is readily absorbed through ingestion, dermal, and inhalation exposures, 
and is rapidly distributed to tissues. Exposure to phenol can produce adverse 
effects on the central nervous system, including loss of consciousness and acute 
respiratory failure. Phenol can also cause severe burning of the mouth and throat 
if swallowed. Current genotoxicity and cancer studies on phenol are inadequate 
or inconclusive to allow a determination of the potential carcinogenicity of this 
chemical at this time. 

I 
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Sodium. Sodium is an ubiquitous constituent of natural waters. Human actliviries 
also contribute sodium ions to natural waters. Sodium has been used in the 
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manufacture of other sodium compounds, tetraethyl lead, in organic synthesis, in 
alloys, and as a chemical intermediate. Sodium is a naturally occurring element 
and an essential nutrient to humans. 

Sodium is toxic only at: very high concentrations. Chronic ingestion of elevated 
sodium levels may result in or aggravate hyper~ension in humans. Hypertension 
has also been demonstrated in animals chronically exposed to sodium in their 
diets. Sodium can be an eye irritant. There is no evidence for carcinogenicity 
by sodium. 
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Radionuclides. Radionuclides are substances which release radiation energy. 
Radioactive atoms from radionuclides undergo spontaneous nuclear transformations 
and release excess energy in the form of ionizing radiation. Radiation emitted 
by radioactive substances can transfer sufficient localized energy to atoms to 
remove electrons fromthe electric field of their nucleus (ionization). In living 
tissue, this energy transfer can destroy cellular constituents and produce 
electrically chargedmolecules (i.e., free radicals). Extensive biological damage 
can lead to adverse health effects. The type of ionizing radiation emitted by 
a particular radionuclide depends upon the exact nature of the nuclear 
transformation, and may include emission of alpha particles, electrons (beta 
'particles or positions), and neutrons; each of these transformations may be 
accompanied by emission of photons (gamma radiation or x-rays). Each type of 
radiation differs in its physical characteristics, and in its ability to inflict 
damage to biological tissue. 
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Alpha particles. Alpha particles are doubly charged cations, composed of 
two protons and two neutrons, which are ejected monoenergetically from the 
nucleus of an atom when the neutron to proton ration is too low. Because 
of their relatively large mass and charge, alpha particles tend to ionize 
nearby atoms quite readily, expending their energy in short distances. Alpha 
particles will usually not penetrate an ordinary sheet of paper or the outer 
layer of skin. Consequently, alpha particles represent a significant hazard 
only when taken into the body, where their energy is completely absorbed 
by small volumes of tissues in contact with the alpha-emitting radionuclide. 

References: 
USEPA, 1989. Risk Assessment Guidance for Superfund: Volume I: HumanHealth 
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Beta particles. Beta particles are electrons ejected at high speeds from 
the nucleus of an unstable atom when a neutron spontaneously converts to 
a proton and an electron. Unlike alpha particles, beta particles are not 
emitted with discrete energies but are ejected from the nucleus over a 
continuous energy spectrum. Beta particles are sma l l e r thana~ lphapa r t i c l e s ,  
carry a single negative charge, and possess a lower specific ionization 
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potential,. Unshielded beta sources car, constitute external hazards if the 
beta radiation is within a few centime~ers of exposed skin surfaces and if 
the beta energy is greater than 70 keV. Beta sources shielded with certain 
metallic materials may produce bremstrahlung (low energy x-ray) radiation 
which may also contribute to the ex~ernal radiation exposure. Internally, 
bera particles have a much greater range than alpha particles in tissue. 
However, because they cause fewer ionizations per unit path length, beta 
particles deposit much less energy to small volumes of tissue and, 
consequently, inflict much less damage than alpha particles. 

References: 
USEPA, 1 9 8 9 .  Risk Assessment Guidance for Superfund: Volume I : Human Health 
Evaluation Manual (Part A); EP~/540/1-89/002; December 1989. 

Positrons. Positrons are identical to beta particles except that they have 
a positive charge. A positron Is emitted from the nucleus of a neutron- 
deficient atom when a proton spontaneously transforms into a neutron. 
Alternatively, in cases where positron emission is not energetically 
possible, the neutron deficiency may be overcome by electron capture, 
whereby one of the orbital electrons is captured by the nucleus and united 
with a proton to form a neutron, or by annihilation radiation, whereby the 
combined mass of a positron and elecrron is converted into photon energy. 
The damage fnflicted by positrons to small volumes of tissue is similar to 
that of beta particles, 

References: 
USEPA, 1989. RiskAssessment Guidance for Superfund: Volume I: HumanHealth 

. Evaluation Manual (Part A); EPA/540/1-89/002; December 1989. 

Gamma radiations. Gamma radiations are photons emitted from the nucleus 
of a radioactive atom. X-rays, which are extra-nuclear in origin, are 
identical in form to gamma rays, but have slightly lower energy ranges. 
There are three main ways in which x- and gamma rays interact with matter: 
the photoelectric effect, the Comptoneffect, and pair production. All three 
processes yield electrons which then ionize or excite other atoms of the 
substance. Because of their high penetration ability, x- and gamma 
radiations are of most concern as external hazards 

References: 
USEPA, 1989. Risk Assessment Guidance for Superfund: Volume I: Human Health 
Evaluation Manual (Part A); EPA/540/1-89/002; December 1989. 

Neutrons. Neutrons are emitted duringnuclear fissionreactions, alongwith 
two smaller nuclei, called fission fragments, andbeta and gamma radiation. 
For radionuclides likely to be encountered at Superfund sites, the rate 05 
spontaneous fission is minute and no significant neutron radiation is 
expected. 

The adverse biological reactions associated with ionizing radiation, and 
hence with radioactive materials, are carcinogenicity, mutagenicity, and 
teratogenicity. The degree of biological damage caused by various types 
of radiation varies according to how close together the ionizations occur. 
Some ionizing radiations (e.g. , alpha particles) produce intense regions 
of ionlzarion. For this reason, they are called high-LET (linear energy 
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transfer) particles. Other types of radiation (such as high energy 
photons--x-rays) that release electrons that cause ionization and beta 
particles are called low-LET radiations because of the sparse pattern of 
ioniza~ion that they produce. In equal doses, the carcinogenicity and 
mutagenicity of high-LET radiations are generally an order of magnitude or 
more for low-LET radiations. 

References: 
USEPA, 1989. Risk Assessment Guidance for Superfund: Volume I : Human Health 
Evaluation Manual (Part A); EPA/540/1-89/002; December 1989. 

Actinium. Little data are ava"ilab1~ for actinium. However, since acrinium 
is in the same radionuclide group as uranium and thorium (actinides), it 
likely behaves in similar ways. 

References: 
Whicker, F. Ward, Ph.D. and Schultz, Vincent, Ph.D., Radioecology Nuclear 
Energy and the Enviromenr, Volume I and 11, 1982, CRC Press Inc., Boca 
Raton, Florida 

Bismuth. Radioactive bismuth is found as a short-lived decay product in 
the decay chains of several principle radionuclide decay chains. As a 
result, bismuth isotopes decay with relatively high alpha and gamma 
emissions. 

References : 
Shleien, Bernard, The Health Physics andRadiologica1 HealthHandbook, 1992, 
Scinta, Inc. Sliver Spring, Maryland 

Cesium. Cesium-137 is a prfmary component of fission products and, 
therefore, is found in nuclear fuel wastes and radioactive emissions from 
nuclear weapons detonations. Cesium radioisotopes are ubiquitous in the 
environment, and constitute a large portion of the natural background 
radiation level that humans are exposed to. Cesium behaves like potassium 
in the body. The uptake and distribution of cesium in the body appears to 
be controlled by potassium regulation. As a result, cesium possesses the 
tendency to bioaccumulate in the food chain. 

References: 
Whicker, F. Ward, Ph .D.  and Schultz, Vincent, Ph.D., Radioecology Nuclear 
Energy and the Environment, Volume I and 11, 1982, CRC Press Inc., Boca 
Raton, FPorf da 

Lead. Lead isotopes are naturally occurring decay products of other 
radionuclides. Several lead isotopes are ultimate decay products. The most 
substantial decay of lead isotopes is by alpha and beta emissions, although 
some gamma radiation is also emitted. In general, the alpha radiation is 
of most biological concern. Like the other members of the uranium decay 
series, lead can replace calcium in the biological systems and can 
accumulate in bone. 

References: 



National Council on Radiation Protection and Measurements, Exposure from 
the Uranium Series with Emphasis on Radon and its Daughters, NCRP Report 
No. 77, 1984, Bethesda, Maryland 

Potassium. Potassium-40 is a naturally occurring radionuclide that does 
not have any industrial applications. Potassium radioisotopes behave very 
similarly to stable potassium in the body. As a result, radioactive 
potassium is widely distribured in ' the body. The principal mode of 
potassium decay is by alpha and beta emission. 

References: 
Whicker, F. Ward, Ph.D. and Schultz, Vincent, Ph.D., Radioecology Nuclear 
Energy and the Environment, Volume 1 and 11, 1982, CRC Press Inc., Boca 
Raton. Florida 

Radium. Radium was used in radioluminescent paints, products and is used 
in medical administration, and fertilizer. The majority of the exposure 
was due to dial painting and medical administration. Radium is naturally 
occurring. Ra-226 and its daughter products are responsible for a major 
fraction of the radiation dose received by humans from the naturally 
occurring internal emitters. Radon-222 causes the most exposure to 
radiation. Radium is present in soil, rocks, and water. 

Each isotope of radium gives rise to a series of radioactive daughter 
products that leads to a stable isotope of lead. In addition to the primary 
radiation (alpha, beta, or both) most isotopes emit other radiation such 
as x-rays, gamma rays, internal conversion electrons, and Auger electrons. 
In the analysis of radiation-effects data, the alpha particles emitted are 
considered to be the root cause of damage. 

Following entry tnto the circuiatory system from the gut or lungs, radium 
"is quickly distributed to body tissues and a rapid decrease in its content 
in blood occurs. It is eliminated from the body in urine and feces while 
tissue retention decreases. The loss is more rapid from soft than hard 
cissues, so there is a gradual shift in the distribution of body radium 
toward hard tissues, and ultimately, bone becomes the principal repository 
for radium in the body. Radium deposited in bone irradiates the cells of 
that tissue, eventually causing sarcomas in a large fraction of subjects 
exposedto high doses. Cancer ofthe paranasal sinuses andmastoidair.cells 
has been associated with Ra-226,228 exposure since the late 1930s. 

References: 
Committee on the Biological Effects of Ionizing Radiation, Board on 
Radiation Effects Research Commission on Life Sciences, and National 
Research Council, Health Effects of Exposure to Low Levels of Ionizing 
Radiation, BEIR V, 1990, National Academy Press, Washington, D.C. 

Thallium. Radioactive thallium is found as a short-lived decay product in 
the thorium decay series. Because it exists for only short periods (e.g., 
less than one hour) little data are available on the potential adverse 
effects of thallium exposure. However, as a result of its rapid decay, 
radioactive thallium emits high levels of alpha and gamma radiation. 

References: 



Shleien, Bernard, The Health Physics andRadiologicalHeal thHandbook,  1992, 
Scinta, Inc. Sliver Spring, Maryland 

Thorium. Thorium is or was used in building materials, fertilizer, 
ceramics, glass, gas mantles, thoriated tungsten andwelding rods. Thorium 
is naturally occurring. The most abundant thorium isotope is Th-232, which 
is the parent of the thorium series. Th-232 has.a long half -life, but its 
decay products have short half-lives. Mobility of thorium in biological 
systems is extremely low. 

Little data are available concerning the potenrial effects of thorium 
exposure. Like uranium, Thorium isoropes are alpha emitters and tend ro 
be taken up by bone. 

References: 
National Council on Radiation Protection and Measurements, Exposure from 
the Uranium Series with Emphasis on Radon and its Daughters, NCRP Report 
No. 7'7, 1984, Bethesda, Maryland 

Uranium. Uranium is used in the production and reprocessing of nuclear 
fuels, power reactors, nuclear weapons production, building materials, 
fertilizer, and in ceramics and glass. Uranium is naturally occurring in 
the earth's crust. Natural uranium by weight is made up of the following 
radioisotopes and their percentages: U-238, 99.28%; U-235, 0.72%; U-234, 
0 . 0 0 5 8 % ,  and U-230 which has a short half-life. Uranium-238 is the parent 
of the uranium series. U-234 is a daughter product of U-238 and the two 
are usually in equilibrium with one another. U-235 is the parent isotope 
of the actinium series. The principal mode of decay for uranium isotopes 
is by alpha emitters. 

The dietary uptake of uranium from food is the principal source of natural 
uranium in the general population. In the industrial environment, the 
respiratory tract 'is the most important route of entry. Soluble salts of 
uranium can be absorbed through the skin, but there are no data on the 
rate of such absorption in humans. Soluble uranium that is ingested is 
regarded as a chemical toxin affecting the kidney. 

Uranium, like radium, behaves chemicallyl~ke calciumdue to its relatively 
long half-life, making the skeletal system the likely target organ for 
enriched uranium. Natural uranium targets the kidney. Uranium can induce 
bone sarcomas, but the likelihood is very small because of the low specific 
activity of natural uranium. 

Uranium presents two separate potential risks due to its nephrotoxic action 
and as a result of alpha radiation. At present there is little convincing 
epidemiological evidence that serious renal disease or increased rates of 
malignant tumors has occurred in the human population as a result of chronic 
low-level exposure. However, this does not constitute reliable evidence 
of the absence of important health effects in occupationally exposed groups 
since the available epidemiological studies had limited power to detect 
increased rates of disease if these were present. It is for this reason 
that much weight has been given to inferences drawn from the results of 
animal studies and from tumor rates in human populations exposed to other 
alpha-emitting elements. 
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Assessment: Predicting the Transport, Bioaccumulation, and Uptake by Man 
of Radionuclides Released to the Environment, NCRP Report No. 76, 1984, 
Bethesda, Maryland 

- National Council on Radiation Protection and Measurements, Exposure from 
the Uranium Series with Emphasis on Radon and its Daughters, NCRP Report 
No. 77, 1984, Bethesda, Maryland 

Committee on the Biological Effects of Ionizing Radiation, Board on 
Radiation Effects Research Commission on Life Sciences, and National 
Research Council, Health Effects of Exposure to Low Levels of Ionizing 
Radiation, BEIR V, 1990, National Academy Press, Washington, D.C. 

Thallium. Thallium is a naturally occurring soft metal that is a minor 
constituent in a variety of ores and is obcained as a by-product of the refining 
of iron, cadmfum, and zinc. It is used as a catalyst, in certain alloys, jewelry, 
thermometers, semiconductors, dyes andpigments, and optical lenses. It has been 
used medically as a depilatory agent. Additionally, it is used as a rodenticide 
and insecticide. 
Thallium is efficiently absorbed from the gastrointestinal tract. Excretion 
occurs primarily through urine and feces. Following absorption, distribution 
occurs to kidney tissue to a large extent, with 1esser.distribution to thyroid, 
intestines, testes, pancreas, skin, bone, and spleen. 

Thallium is one of the more toxic metals. Acute toxicity results in gastrointes- 
tinal irritation, shock, ascendingparalysis, seizures, and psychic disturbances. 
Signs of subacute or chronic thalliumpoisoning include hair loss, nail dystrophy, 
cataracts, peripheral muscular weakness and atrophy, chorea, peripheral 
neuropathy, and kidney damage. Loss of vision have been related to industrial 
thallium exposures. No information is available which addresses the carcinogenic 
potential of thallium. 

References: 
Goyer, R . A . ,  1991. Toxic Effects of Metals. In: Casarett and Doull's Toxicology: 
The Basic Science of Poisons, 3rd edition. Eds. C.D. Klaassen, M.O. Amdur and 
J. Doull. Macmillan Publishing Co. N.Y. 

Tweig, M., 1990. Thallium. In: Poisoning and Drug Overdose. Ed. K.R. Olson. 
Appleton & Lange, CT. pps. 276-7. 

Tetrachloroethene (Perchlorethene). Tetrachloroethene is a man-made volatile 
chlorinated solvent that is used extensively in the textile and dry cleaning 
industries as a cleanser and degreaser. Tetrachloroethene is also used as a 
degreaser in the electronics and metal industry. Since tetrachloroethene 
effectively cleans and decreases without adversely affecting what is being 
cleansed, tetrachloroethene is used extensively in a multitude of commercially 
available cleansers. 

Tetrachloroethene is nearly completely absorbed via the inhalation and oral 
routes; dermal exposure represents a mlnox pathway. Oral and inhalation exposure 
to tetrachloroethene in humans and animals indicates that the liver, kidney, and 
nervous system are target organs. Long-term exposures to tetrachloroethene 
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produced proliferative changes in the mouse livers, renal nephropathy in animals 
and occupationally exposed workers, and irreversible nervous system damage in 
laboratory animals. Additionally, an increased incidence of menstrual disorders 
and spontaneous abortions have been observed in women occupationally exposed to 
tetrachloroethene in the dry cleaning business. Epidemiological data in humans 
is insufficient to make conclusions regarding the potential carcinogenicity of 
tetrachloroethene. However, tetrachloroethene has produced hepatic cancer in 
laboratory anlmals exposed orally and by inhalation. Therefore, the USEPA has 
placed tetrachloroethene in weight-of-evidence group B2, probable human 
carcinogen. 

References: 
Agency for Toxic Substances and Disease Registry (ATSDR), 1991. "ToxicologicaT 
Profile for Tetrachloroethene"; Agency for Toxic Substances and Disease Registry, 
U.S. Public Health Service. October, 19910 

Trichloroethene. Trichloroethene is a man-made chlorinated solvent that is used 
extensively in industry as ametaldecreasing agent; Trichloroethene is also used 
in dry cleaning and as a solvent in paints and adhesives. 

Several human deaths and acute neurotoxic effects have been attributed to oral 
and inhalation exposure to trichloroethene. In animals, oral and inhalation 
exposure to trichloroethene have produce neurotoxic effects, including behavioral 
changes, and renal toxicity. Addltionally, inhalation and oral exposures to 
trichloroethene in animals have produced lung, liver, and testicular cancers. 
'Epidemiological data inhumans is insufficient to conclude whether trichloroethene 
is a human carcinogen. However, studies on trichloroethene metabolism suggest 
that it is metabolized similarly in humans and laboratory animals. Therefore, 
theUSEPAhas place trichloroethene inweight-of-evidence group B2, probablehuman 
carcinogen. 

References : 
MHDEP, 1 9 9 2 .  "Risk Assessment Shortform Residential Exposure Scenario, Version 
I. 6" ; Policy #WSC/ORS-142-92; Office of Research and Standards and the Bureau of 
Waste Site Cleanup, Boston, MA; September 1 9 9 2 .  

Vanadium. Vanadium is widely, bu't sparsely, distributed in the earth's crust and 
in the environment. It is invaluable as an alloying agent with steel; 
ferrovanadium alloys are used in high-stress applications such as bearings, jet 
engines, and cutting tools. Human and animal studies indicate that vanadium is 
readily absorbed from the lungs and poorly absorbed from the gastrointestinal 
tract. It distributes primarily to the bone and kidney. Vanadium is a 
respiratory irritant. Inhalation of vanadium dusts in both animals and 
occupationally-exposed workers induces mild to moderate respiratory irritation. 
The effects are reversible and subside when exposure is discontinued. No studies 
were located regarding cancer in humans or animals following inhalation, oral, 
or dermal exposures. However, vanadium has been found to induce DNA damage in 
human cell cultures, suggesting that vanadium may have the potential to be 
genotoxic to humans. 

References : 
ATSDR, 1990. Toxicological Profile for Vanadium. Agency for Toxic Substances and 
Disease Registry, U.S. Public Health Service, October, 1990. 



Vinyl Chlorfde; Most of the vinyl chloride produced in the United States is used 
in the manufacture of polyvinyl chloride and other vinyl polymers. Because vinyl 
chloride is a gas the only significanr route of exposure is inhalation. It is 
highly flammable. Acute exposure to vinyl chloride causes CNS depression. 
Several epidemiologic studies have found associations between occupational 
exposure and impaired liver funcrion to vknyl chloride. Symptoms of liver disease 
associated with occupational exposure include pain, hepatomegaly, portal 
hypertension, and thrombocytopenia. Carcinogenicity studies by inhalation and 
oral routes in rats, mice, and hamsters resulted in liver angiosarcomas in all 
animals tested. Vinyl chloride workers are at increased risk for developing liver 
angiosarcomas, brain, skin, and lung rumors, and tumors of the lymph and blood- 
forming systems. Vinyl chloride is classifEed in group A, a human carcinogen. 

References: 
Clayton, George D. and Florence E. Clayton, editors, 1981. Patty's Industrial 
Hygiene and Toxicolo~v, 3rd Revised Edition; John Wiley & Sons; New York. 

Integrated Risk Information Sys~em (IRIS), 1993, United States Environmental 
Protection Agency. 
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TABLE S-1.1 

CHARACTERISTIC FLORA OF MAJOR VEGETATIVE COVER TYPES[a] 

BASELINE RISK ASSESSMENT 
OPERABLE U N I T  1 

N A S  JACKSONVILLE, JACKSONVILLE, FLORIDA 
SCIENTIFIC NAME COMMON NAME 

PINE F L A T W O O D S  COMMUNITY 

Acer rubrum 

An dropogon virpiniann 

Arisaoma iripl~yllum 

ilristicia slricia 

Bign onia capreola ra 

Carya gla bra 

Cephaianrhus occidonraiis 

Cra raeEus sp. 

Ilcx jIa bra 

Ilcx vomiroria 

Liquidam bar sryraciflua 

Lonicera japonica 

Lomicera sp. 

J,wn ia iucida 

Lyonia mariana 

Magnolia pran diflora 

Osmunda cinnamonea 

P.qnicum sp. 

Parrl~enocissus quinquefolla 

Pin us clliotcli 

Pinuspalustris 

Pol j~odium pol j~oides  

Prcridiun~ aquilin urn 

Quercus cl~apmanni 

Quercus iaevis 

Qucrcus Iaurifolia 

Ouercus nigra 

Quercus spp. 

Rhus coppalina 

Rubus trivia1is 

Rubus sp. 

Seronoa ropens 

Smilax boma -no.r 

9miIa.r pla uca 

Smilax rorundifolia 

Smilax sp. 

Tl~elynreris kunthij 

Tillarldsja usneoidcs 

To.ccodendron radicans 

Vjris rorundifolia 

U'modnardia virginica 

Red maple 

Broom sedge 

Jack-in-the-puipir 

Pineland three-awn 

Cross vine 

Pignut hickory 

Burronbush 

Hawthorne 

Gallberry 

Yaupon 

Sweer gum 

Japancse honcysuckle 

Honeysuckle 

Fcrrerbush 

Staggerbush 

Bigieaf magnoiia 

Cinnamon fern 
Panic grass 

Virginia creeper 

Slash pine 

Longleaf pine 

Resurrection fern 

Brackcn fern 
Chapman oak 

Turkey oak 

Diamond-leaf oak 

Warcr oak 

Oaks 

Shining sumac 

Dewberry 

Bramble 

Saw palmetro 

Carbriar 

Greenbriar 

Bullbriar 

Greenbriar 

Fcrn 

Spanish moss 

Poison ivy 

Muscadine grape 

Virginia chain fern 



TABLE S -  2.1 

CHARACTERISTIC FLORA OF MAJOR VEGETATIVE COVER TYPES[a] 

BASELINE RISK ASSESSMENT 

OPERABLE UNIT 1 

ETAS JACKSONVILLE, JACKSONVILLE, FLORIDA 

SCIENTIFIC NAME COMMON NAME 
MESOPHYTTC HARDWOOD COMMUNITY 

Amphicarpa bracteata 

Aralia spin osa 
Assimina rriloba 

Aspleni~m sp. 

ArhJdunl mix-fenlina 

Carpinus carolinensis 

Carya gla bra 

Centrosema virginiana 
Cercis canadensis 

Corn us florida 

Erythrina herbacca 

Gaylussacia I?ondosa 

Hamarncljs virginiana 

Hj~cr icum hpcricoides 

Ilex g1a bra 

Ilcx opaca 
Lipstrum lucidum 

Lonicera japonica 

Lycopodiun~ sp. 
Eyon ia lucida 

Magnolia firan diflora 
Mircl~ella repans 

Myrjca cerifcra 

Nyssa sylva lica 

Parthenon'ssus quinquefolia 

Pin us el~iorrii 

pir~uspalustris 

Polypodium oides 

Pol j~odium plumula 
Prunus scrorir>a 

Preroca d o n  pyenosrach~wm 

1 Qucrcus hemisphaerica 
Quercus niicha ~ x i i  

Qucrcus nifira 
Quercus vir~iniana 

Srrenoa repans 
Smilax bona -no.u 
Sn~ilar sp. 

Sn1ila.x walterii 

Thclyprcris quadranpulark 

Ulmus alara 
Vaccinium arboreutu 

Vaccinium arboreurn 
Vaccinium sp. 

Viris aestivalis 
Woodnardia areolaca 

Hog peanur 

Devil's Walking srick 

Pawpaw 

Splccnworr 

Lady fern 

Hornbeam 

Pignur hickory 

Butterfly pea 

Redbud 

Flowcring dogwood 

Coral bean 

Dangleberry 

Witch -hazel 

St. John's -worl 

Gallberry 

American holly 

Wax-leaved ligusuum 

Japanesc honeysuckle 

Club moss 

Ferrerbush 

Magnolia 

Partridgeberry 

Bayberry 

alack gum 

Virginia creeper 

Slash pine 

Longleaf pine 

Kesurrecrion fern 

Comb fern 

Black cherry 

Blackroot 

Laurel oak 

Swamp chesmut oak 

Waccr oak 

Live oak 

Saw palmerro 

Catbriar 

Grccnbriar 

Coral grecnbriar 

Fcrn 

Winged elm 

Highbush blueberry 

Sparkleberry 

Blueberry 

Summer grape 

Nctrod chain fern 



TABLE S-1.1 

CHARACTERISTIC FLORA O F  MAJOR VEGETATIVE COVER TYPES[a] 

BASELINE RISK ASSESSMENT 

OPERABLE UNIT 1 

N A S  JACKSONVILLE, JACKSONVILLE, FLORIDA 
SCXENTIFIC NAME COMMON NAME 
HYDROPHYTIC HARDWOOD COMMUNITY 

Acer negundo 
Accr ruhrum 

Box elder 

R e d  mapi- 

I Anlorpha fruticosa F a k e  indigo 

Ampelof sir arborca 
Araiia sfinosa 
Arjsacma rriphjglum 

Asplcnium resiliens 
Athyrium (ilir-femina 

Berula nigra 
Bign onia capreoiara 

Peppervine 

Dcvils walking srick 

Jack -in -rhe -pulpit 

Black -rremmed splccnwort 

Lady fern 

Rivcr birch 

Cross vinc 

I Borrychium virginianum Rarrlcsnakc fcrn 

I Carpinus caroliniana Hornbeam 

Cephalanrhus occidenraiis 

Cicuta mcnjcana 

Cla dium sp. 
Cnidoscolus stimulosus 

Burtonbush 

Warer hemlock 

Twig rush 

Nettle 

I Dicl~romena sp. White top sedpc 

1 Fraxinus pcnnsj~lvanjca Green  ash 

Gallium sp. 

Hydrocoryle umbella ra 
Ilex corjacca 

Ilex fils bra 

Ilex mvrtifolja 

Irk pseudacoris 

Bedstraw. 

Water pennywort 

Gallbcrry 

Inkbcrry 

Myrrle -1cavcd holly 

Yellow flag 

Liquidambar styraciflua 
Lyonia iucida 

Lyonia mariana 
Magnolia vlrgin ian a 

Mj~ica cerifera 
Nyssa sylsa iica 

Sweet gum 

Ferterbush 

Staggerbush 

Sweer bay magnolia 

Bayberry 

Black gum 

1 Osrnunda cinnanlooca Cinnamon fcrn 

Osmunda regalls 
Oronriunl aqua ricun~ 

Pelran dra virginica 

Persea burbonia 
Pinus clljoriii 

Royal fern 

Golden club 

Green arum 

Red bay 

Slash pinc 

I Polygon urn sp. Smartweed 

I Poljpodium poljpoidcs . Resurrection fern 

Quercus nigra 
Ouercuspholios 
Qucrcus spp. 

Quercus virginians 
Sa lir n igra 

Sambucus canadensis 

Water oak 

Willow oak 

Oaks 

Live oak 

Black Willow 

Elderberry 

I Sarsafms albidum Sassafras 

1 smilax sp. Greenbriar 

Sphagnum spp. Sphagnum moss 

Taxodiun~ distichun~ Bald cyprcss 

Tl~el~.preris kun rhii Fern  



TABLE S-  1.1 

CHARACTERISTIC FLORA OF MAJOR VEGETATIVE COVER TYPBS[a] 

BASELlNE RISK ASSESSMENT 
OPERABLE U N I T  1 

NAS JACKSONVILLE, JACKSONVILLE, FLORIDA 

1 SCIENTIFIC NAME COMMON N A M E  
HYDROPEIYTIC HARDWOOD COMMUNITY (cont-) 

to xi cod el^ dron radicans 
Ulmus amerjcana 

Urricuiana intlara 

Vaccinium arboreum 
Vaccinium sp. 
Vitis rotundifolia 

Woodnardia areolara 

Woodnardia virginica 

Poison ivy  

Amcrican elm 

Bladdcrworr 

Sparkleberry 

Biucbcmy 

Muscadine grape 

Nerred chain icrn 

Virginia chain fern 

OLD FIELD COMMUNITY 

Albizia julibrissin 

Alijum canadense 
An] brosia arremissifoiia 

~mpe lops i s  arborea 

Andropogon virgillicus 
Asplenium resiiiens 

Asrer sp. 
Baccl~aris balmifoija 
Bidens pilosa 

Caiiicarpa arnericana 

Campsis ra dicans 

Cares sp. 
Centroscma virginiao unt 

Circium sp. 

Cla djum sp- 
Cien~atis crispa 

rnidoscolus s[imuiosus 
Conlnlclina erecra 

Croralarja sp. 

Cuscuta gronovii 

Daucus carota 

Dicl~romena sp. 

Digiraria sp. 

Dioscorea bulbifem 
Erjgeron qucrcifoiius 

Eupa torium capi1iilbl~um 

Euchamia minor 
Geranium carolinianuni 

Redyoris procumbems 
Hydrocorylr u n ~  bellara 
H-ypricum gencianoides 

~ y p o c h  ocris ra dica ta 

Ipomoea sp. 

Juniperus virgim'ana 

Juncus canadensis 

Juncus sp. 
Lepidiunl virginicum 

Mimosa 

Wild onion 

Ragweed 

Peppervine 

Broom grass 

Black-stemmed spleenwort 

Astcr 

Groundsel-tree 

Spanish needlcs 

Beauty bcrry 

Trumpet creeper 

Sedge 

Bumcrtly pea 

Thistle 

Twig rush 

Leather flower 

Nettle 

Daytlower 

Ratrlebox 

Dodder 

Queen Annc's lace 

White-bracred sedge 

Crab grass 

Air yam 

Fleabane 

Dog fennel 

Flat-topped goldenrod 

Wild geranium 

Innocencc 

Water pennyworr 

St. Johns wart 

Cat's car 

Bindweed 

SouLhcrn red cedar 

Canada rush 

Kush 

Field peppergrass 

Japanesc climbinp fcrn 



TABLE S- 1.1 

CHARACTERISTIC FLORA OF MAJOR VEGETATIVE COVER TYPES[a] 

BASELINE RISK ASSESSMENT 
OPERABLE UNIT I 

NAS JACKSONVILLE, JACKSONVILLE, FLORIDA 

i CLENTIFX C NAME COMMON NAME 

)LD FIELD COMMUNITY (cant.) 

dc6a azedarach 
#eliota alba 

Morus alba 
2enothera 1aciniat.l 

1x:llis sp. 
'anicum sp. 

Jassiflora itlcama ia 

'horodendron serorinuill 

Thyla nodiflora 
%mus caroliniana 

3reridium aquilinum 

7uercus myrrifolia 

Pobinia hispidus 
Thus tj'pl~ina 

Rubus rrivialis 
Rume.rcrispus 

?abdpaln~etto 
Salvia lyrara 

Sanlbucus canadcnsis 

5apium sebiferum 
Scsbania sp. 

!Wanurn carolinen= 

Sonchas asper 
Spiranthes sp. 

Srachys floridana 

Tra descantia virginiana 

Trifoliulu spp. 

Ulnl us alara 
Verbena Irrasiliensis 

viris rorun difolia 

, ~ J T ~ s  Sp. 
Yucca aloifolia 

Zantho.qdun~ ciava - herculis 

Chinaberp- 

Tall white clover 

White mulberry 

Primrose 

Sorrel 

Panic prass 

Passion tlower 

Mistleroe 

Capeweed 

Carolina laurel cherry 

Bracken fern 

Mwtle oak 

Bristly loousr 

Sraghorn sumac 

Southern dewberry 

Dock 
Sabal palm 

Lyre -leaved mint 

Elderberry 

Chinese tallow tree 

Rarllcbox 

Horse ncrrlc 

Sow rhisrlc 

Orchid 

I-Icdgc ncrrle 

Spiderwort 

Clovers 

Winged Elm 

Vervain 

Muscadine grape 

Yellow-eyed grass 

Spanish bayonner 

Southcrn prickly ash 

PERIMETER DITCII (AND BANK) COMMUNITY 
Raccnan-s haln~ifo1i;i Groundscl -mcc 

Bacopa sp. Warer hyssop 

Canna sp. Canna 

Care.? spp. Sedges 
Flar scdgc 

Eriocaulon sp. Pipewort 

Eupatorium capillifoljum Dog fennel 

Fjrn brisylis sp. Fringe rush 

Ilex pi.? bra Gallbcrry 

Iris pseudacorus Yellow flag 
Juncus s p . ~  Rushcs 

.Uy-iophyI1um sp. Warer milfoil 

Mwica cerifern Bayberry 

Panicurn repeas Torpedo crass 



TABLE S -  1.1 

CHARACTERISTIC FLORA OF MAJOR VEGETATIVE COVER TYPES[a] 

BASELINE RISK ASSESSMENT 
OPERABLE UNIT 1 

NAS JACKSONVILLE, JACKSONVILLE, FLORIDA 

SClENTIFlC NAME COMMON NAME 
PERIMETER DITCH (AND BANK) COMMUNITY (cant.) 

Pin us ellioti 

Polygon urn spp. 
Populus delroides 
Prut~us carolina 

3aii.r nigra 

Sarnbucus carladensis 

Scirpus cjperin us 

Scirpus sp. 
T j ~ h a  la ti~blja 

Utricularia infla ra 

Verbcna brasiliensjs , 

Xyrjs sp. 

ST. JOHNS RIVER ESTUARINE COMMUNITY 

Acer rubrum 

A m  orpha fruticosa 

Bacopa sp. 
Brasmia sp. 

Cephalanrhus occidcntalis 

Cjperus sp. 
Eichhoruia crassipes 

EIcocl~aris sp. 
Fraxiil us pennsylvanicurn 

Hibiscus prandiflorus 
Hydrocotyle um bellara 

Iris .sp. 

J u ~ ~ c u s  eftusus 

Juncus spp. 
Lcmna minor 
Myriophyllum sp. 

Oronrium aquaticum 

Osn~unda cinnamomea 
Osmunda rcpaljs 

Pcltan dra virginica 

Pisria stratiores 

Polygon urn sp. 
Pon rcdaria cordara 

Sa ! i . ~  sp. 

San~bucus canadensis 

Scirpus californicus 
Scirpus sp. 

Taxodium distich utu 

To.uicodendron ra djcatls 

Tj@a angustifolia 
Ulnlus americana 
Utricuiana inflafa 

Vallisoeria an~cricana 

Slash pine 

Smartweeds 

Popiar 

Carolina laurel cherry 

Black willow 

Elderberry 

Umbrella scdge 

Bulrush 

Cattail 

Bladdcrworr 

Vervain 

Yellow-eyed grass 

Note: 

[a] Sources: ABB-ES sire inspection; Godfrey and Wooten (1981): Dressler er at. (1991): 

Mickel (1979) 

Red maple 

False indigo 

Water hyssop 

Water shield 

Burronbush 

H a r  scdge 

Water hyacinth 

Spikc rush 

Green ash 

Big rose-mallow 

Warcr pennywort 

Iris 

Soft rush 

Rushes 

Duckweed 

Water mill-oil 

Golden club 

Cinnamon fern 

Royal fern 

Grccn arum 

Water lertucc 

Smarrweed 

Pickcrcl weed 

Willow 

Elderberry 

Giant rush 

Bulrush 

Bald cypress 

Poison ivy 

Carrail 

American elm 

Bladderwort 

Bclgrass 

Duckweed 



TABLE S-  1.2 

AMPEIIBIANS EXPECTED OR OBSERVED IN THE VICINITY OF NAS JACKSONVILLE 

BASELINE RISK ASSESSMENT 
OPERABLE UNIT 1 

ETAS JACKSONVILLE, JACKSONVILLE, FLORIDA 

FAMILY SCIENTlFIC NAME 

1 

1 
C O M M O N  NAME REFERENCE 1 

r a i  
AMBYSTOMWAE 

Ambystoma ralpojdeum Mole salamander 
BrnONIDAE 

Bufo quercicus Oak road S X x i  
Bufo terresrris Southern toad X X ,  

HYLUIAE 
Acris g@us dorwlis Florida wicker frog ! 

Hyla chrvsosceUs Gray rreefrog X i 
Hyla a vivoca Bird-voiced rreefrog x 1 
Hyia cinerea Green  rreefrog X 
Hyia crucifer barrramiana Southern peeper X 
Hjda femoraljs Pine woods trecfrog 

' j  
Hyia gra tiosa Barking rreefrog 

Hyia squirelia Squirrcl rreefrog X 
Litunaeodus ocularis Lirrle grass frog 

I Sourhern chorus frog 

Fas t rophqne  carolinensis 

I Scaphjopus holbrooki 

1 PLETHOW ONTIDAE 

Ornate chorus frog I 
Eastern narrowmourh road x I 
Eastern spadcfoor 

1 Desrnognathus auriculacus Southern dusky salamander I 
E u q c e a  quadridigiraia 

Plethodon glutinosus 

Pscudotriron montanus floridanus 

RANIDAE 
Rana areolan aesopus 

Rana caicsbdana 

Rana clamiians cjamjcans 

R a m  m l i o  

R a m  l~eckscberi 

Rana sphenocephaia 
SALAMANDRIDAE 

Norophihalmus persrriatus 

Noroprhalmus viridescens 

iouisianensis 

SIRBNWAE 

Dwarf salamander 

Slimy salamandcr 

Rusty mud salamande~ 

Florida gophcr frog 

Bullfrog 

Green frog 

Pig frog 

River frog 

Southern leopard frog 

Striped newt 

Central ncwr 

1 Pseudobranchus striatus Yarrow-striped dwarf sircn x' 1 
1 Siren inrcrmedia Lcsser siren ? 

l..'otes: 
[a]  O b s c r c d  at  OU1 by ABU-ES personnel (ren~arivc idencit~carions were based on auditorq (') or casual siring (t), 

or examination oldccomposcd specimen (1)). 
[b ]  S p e c i m ~ n  rccords ior Duval Counry. Florida (Ashton and Ashlon. 1989). 



REPTILES EXPECTED OR OBSERVED IN THE VICINITY OF NAS JACKSONVILLE 

BASELINE RISK ASSESSMENT 

OPERABLE UNIT 1 

NAS JACKSONVILLE, JACKSONVILLE, FLORIDA 

f AMlLY SCIENTIFIC NAME COMMON NAME RBPERENCES 

Ial b l  

:OEURRIDAB Ccmoph ora coccinea copei 

Colu ber consiricror wriapur 

Diadophis puncraruspuncraiur 

Dqmarchon corais 
Elaphc furrara 

Elaphe olrsoleta quadrivaciata 

Farancia abacura abacum 

Faranch eryrrqtam ma 

Heterodon platyrhinos 

Hecerodon simus 

Lampropeltis gcrulus 

Lampropeltis triangdum 
Lampropeltis rrianpium clapsoides 

Masricopl>is flagellum flagellum 

XerodLi hsciaia 

Neroaia rl>om bifera 
Ophcodrys aesrivus 

Pituophis n~clanoleucusmu@tur 

Regina alieni 
R q i n a  rifida r j~ ida  

Rhadinaea flavilata 

Seminarri.rpygaca pygaea 

Sioreria dekaji vicra 
Srorcria occipiiotuacu1ar;l obscura 

Tanrilla relicra 

Thanmophis saurirus sackeni 
Thamnophis sirraiis sirralis 

3LAPIDAE Micrurus fulvius fulvius 

Clemn~ys guirara 
Deirochelys reticularia chrysea 

Pseudemj.~ nelson; 

Pseuden~ys t7orjdana peninsylaris 

Terraprne carolina 

GUANXWAE An 01;s carolinensis 

Sceloporus undularus undulaius 

EINOSTERNIDAE Kinosternon subrubruni sreiildachnari 

Skrn  orherus minor minor 

American alligator 

Snapping turric 

Scarler snakc 

Southern black racer 

Sourhern ringneck snakc 

Indigo snake 

Corn snake 

Yellow rat  snake 

Mud snake 

Rainbow snake 

Eastern hognose snake 

Southern hognosc snake 

Common kingsnake 

Eastern milk snake 

Scarlct kingsnake 

Coachwhip 

Southern water snake 

Diamondback watcr snrrke 

Rouph green snake 

Florida pine snake 

Striped crayfish snake 

Glossy craplsh snake 

Pine woods sn.nltc 

North Florida swamp snake 

Florida brown snake 

Southern redbelly snakc 

Southeastern crowned snake 

Southern ribbon snake 

Easrcm garrer snake 

Eastern Coral snake 

Spotted turrlc 

Chicken turtle 

Florida Redbelly T u r k  

Coorer 

Easrern box turtlc 

Grccn anole 

Sourhern fence lizard 

Eastern mud rurrle 

Loggerhead musk turtlc 



TABLE S-  1.3 

REPTILES EXPECTED O R  OBSERVED IN THE VICINITY OF NAS JACKSONVILLE 

BASELINE RISK ASSESSMENT 

OPERABLE UNIT 1 

NAS JACKSONVILLE, JACKSONVXLLE, FLORIDA 

FAMILY SCIBNTIFXC NAME COMMON NAME 

la1  
SCINCIDAE Eumcces egrepus P ~ n ~ n s u l a  rnolc skink 

Eumcccs inc.pcctarus 

Eun~eces lariceps 
Scincella lareralis 

Southcaswrn fivc -1incdskink X 1 
N 

I 
Broadhead skid6 X ' 
Ground skink X 1 

1 

/ TESTUDINIDAE Gopherus polypl~emus Gopher tortoise X X ~ 
TETIDAE Cnemidophorus sexlinea rus Six-lined racerunner I 
VIPERIDAE Agkistrodon piscivorus caram to Florida cottonmourh X 

Croralus adamanreus Eastern diamondback X 

Sisrrurus miliarus barbouri Pigmy ra~llcsnakd X 

Notes: 

[a]  Observed at  OU1 by ABB-ES pcrsonncl. 

[b] Specimen records for Wuval County. Florida (Ashron and Ashton. 1988 and 1991). 



TABLE S- 1.4 

BIRDS EXPECTED OR OBSERVED IN THE VICINITY OF NAS JACKSONVILLE 

BASELINE RISK ASSESSMENT 
OPERABLE UNIT 1 

NAS JACKSONVILLE, JACKSONVILLE, FLORIDA 

FAMILY SCENTIPIC HAME COMMON HAME REFERENCE 
Tal [bl 

IOMRYCILLWAI? 

:ApRxMuLGrnm 

Accipitcr cooperii 
Accipiter srriarus 
Buteo jamaiccnsis 
Burco linratus 
Bureo piayprerus 
Circus cpneus 
Elandides forficarus 
Haliaeerus Ieuco~phalus 
Pandion idiaetus 

Air sponsa 
Anas americana 

Anas c l j ~ c a ~ a  
Anas crecca 
Anas discors 
Anas plagxhynchos 
Anas rubrjpes 
Anas strcpcra 
Avrhya aflinis 
Ayrllya americana 
Ayil>.va collaris 
Ayti~ya marila 
Bucephala allreola 

Bucephaia cianpula 
Lophodytzs cucuikirus 
.Wcrpus szrracor 
0,yvura jamaicensk 

Anhinpa anhinpa 

Chacrura pelagica 

Ardea iwrodias 
Bubulcus ibis 
Butoridcs strjarus 
Casmcrodius albus 
Egretta thula 
Egreria tricolor 
Egretia cacruiea 
Nycticorar nvcticorar 
Iv:)~cdcora\- vjoiaceus 

Caprimulgus carolincnsis 
Capriru ulpus vocii2rus 
Chordcilcs minor 

Carl~arres aura 
Coragps atratus 

Certhia anlerjcana 

Charadrius semipalmarus 
Charadrius vocirkrus 

Cooper's hawk 
Sharp -shinned hawk 
Red-tailcd hawk 
Rcd-shouldered hawk 
Broad -winged hawk 

Northern harrier 
American swallow-railed kitc 
Bald cagle 
Osprey 

Belied kingfisher 

Wood duck 

American wigeon 
Xorrhern shoveler 

Green -winged teai 
Blue-winged real 
Mallard 

American black duck 
Gadwall 

Lesser scaup 
Redhead 
Ring-neckcd duck 
Greamr scaup 
Bumehead 
Common poldeneye 
Hooded mcrganser 
Rea- breasred merganser 
Ruddy duck 

Chimney swift 

Limpkin 

Grear biue hcron 
Carrie egret 
Grecn-backed heron 
Grcat cgrer 

Snowy egret 
Tricolored heron 
Little bluc heron 
Black-crowncd nighr heron 
Yeliow-crowed nighr heron 

Chuck-will's-undow 
Whip -poor-will 
Common nighthawk 

Turkeyvulturc 
Black vulture 

Brown creeper 

S:xipalrnated plover 
Killdeer 



TABLE S- 1.4 
BIRDS EXPECTED OR OBSERVED IN THE VICINITY OF NAS JACKS,ONVILLE 

BASELINE RISK ASSESSMENT 
OPERABLE UNIT 1 

NAS JACKSONVILLE, JACKSONVILLE, FLORIDA 

SCKI3NTIPIC NAME COMMON NAME REFERENCII 

I4 
FAMILY 

Colum ba livja 
Colum bjna passcrina 
Zenaida niacroura 

Rock dove 
Common ground-dove 
Mourning dove 

Common crow 
Fish crow 
Blue j;ly 

Coccyzus americanus Yellow-billed cuckoo 

Ammodramus henslowij 
Ammodramus leconteii 
Ammodramur savannarum 
Cardinalis cardinalis 
Carduelis trisris 
Carjnodacuspurpureus 
Guirxa caerulea 
Junco hyemalis 
Melospiza peorglana 
Melospiza ~uelodia 
Pass~rculus s.lndnichcnsis 
Passerina ciris 
Pipilo erythrophthalm us 
Pooecetzs gramheus 
Spizella passari~~a 
Spizella pusilla 
Zonorricl~ia albicollis 

Hcnslow's sparrow 

L*: Conk's sparrow 
Grasshopper sparrow 
Northern cardinal 

American goldfinch 
Purple finch 

Blue grosbeak 
Dark-eyed junco 
Swamp sparrow 
Song sparrow 

Savannah sparrow 
Painwd bunting 
Rufous-sided towhee 
Vcspcr sparrow 
Chipping sparrow 

Field sparrow 
Whire-throated sparrow 

Falco columbarius 
Falco poregrimus 
Falco sparverius 

Merlin 
Pcregrint falcon 
American kestrel 

:AVIlDAE 

IIRUNWMXWAE 

Common loon 
Red-throated loon 

Hirundo rustica 
Iridoprocnc bicolor 
Profine subis 
Ste1gidoprer)a seripcnnis 

Barn swallow 

Tree swallow 
Purplc martin 

Norrhern r o u g h - ~ n g e d  swallow 

Red-wingcd blackbird 
Rusry blackbird 
Brewer's blackbird 
Norrhern oriole 
Orchard oriole 
Brown-headed cowbird 
Boat-tailed gracklc 
Common grackle 
Easwrn meadowlark 

AFIaius phoeniceus 
Euphagus carolinus 
Euphagus cyanocrphalus 
Icrerusgalbula 
Icrerus spurius 
Mobrhrus arcr 
Quiscalus major 
Quiscalus quiscula 
Stumella m a p a  

Loggcrhcad shrike 

Herring gull 
Laughing gull 

Ring- billed gull 
Great black- backed gull 
Bonapartc's gull 

Caspian tern 

Forster's tern 
Common E r n  

Larus argentatus 
Larus atrjcjlla 
Lams delawareasis 
Larus marinus 
L ~ r u s  philadclphia 
Sterna caspia 
Stcrna torsreri 
Sterna hirundo 
Sterna 171 avinl a Royal tern x .  



TABLE S- 1.4 
BIRDS EXPECTED OR OBSERVED IN THE VICINITY OF NAS JACKSONVlLLE 

BASELINE RISK ASSESSMENT 
OPERABLE UNIT 1 

NAS JACKSONVILLE, JACKSONVILLE, FLORIDA 

Dendroica coronata 
Dendroica discolor 
Dcndroica dominica 
Dendroica palmarum 
Dendroica pjnus 
Gcothylpis trichas 
fimnothljpis swainsonii 
Mniotilta varja 
Parula americana 
Protondraria citrea 
Seiuris aurocapillur 
Vcrmivora cela ta 

Pelecao us occiden talis 

Colapies aurarus 
Dyocopus pileatus 
Mc1aner;nes carolinus 
..ieianeqws e~throcephaius 
Picoides pubcscens 
Picojdes viliosus 
Sphyrapjcus varius 

Passer don~csricus 

Podiccps aurirus 
Podiiym bus podiceps 

Fulica americana 
Galljnula chloropus 
Pophyrula marrinica 
Porzana caroljna 
Rallus ele~ans 
Ralius lin~imla 
Raiius longrosrris 

Acriiis macularis 
Arenarin inlcrprcs 
Calidris aipina 
Caljdds canurus 
Caijdris meianoros 
Calidrjs min urilla 
Calidris pusilia 
Cap~lla pallinago 
Cacoptrophorus seniipalma rus 
Crocethia alba 
Limnodronius+rrjseus 
Limnodromus scoiopa~us 

SCIENTIFIC NAME 

- 

COMMON NAME 

Gray carbird 
Northern mockingbird 
Bronn rnrasher 

Tuflcd rirmouse 
Carolina chickadee 

Yellow-rumped warbler 
Prairic warbler 
Yellow-throated warbler 
Palm warbler 
Pine warbler 
Common ycllowhroat 
Swainson's warbler 
Black- and -white warblcr 
Northcrn parula 
Prorhonoury warblcr 
Ovenbird 

Orange-cromcd warbler 

Brown pelican 

Doubie-crcswd cormorant 

Common bobwhire 
Wild turkey 

Yellox--shafwd flicker 
Pileared woodpecker 
Rcd-bellied noodpcckci 
Red -headed woodpecker 
Douny woodpecker 
Hairy woodpeckcr 
Ycllow- bellied sapsucker 

House sparrom 

1.Iorned grebe 
Pied-billed grebe 

American coot 
Common galiinuic 
Purplc gallinule 

Sora rail 
King rail 
Virginia rail 
Clapper rail 

Sporwd sandpiper 
Ruddv turnslonc 
Duniin 

Red knot 
Pectoral sandpiper 
L c a s ~  sandpiper 

Semipalmatcd sandpiper 
Common snipe 
Wilier 
Sanderling 
Short-billcd dowiuher 

Long- billed dowitcher 



TABLE S- 1.4 

BIRDS EXPECTED OR OBSERVED IN TITE VICINITY OF NAS JACKSONVILLE 

BASELINE RISK ASSESSMENT 
OPERABLE UNIT 1 

NAS JACKSONVILLE, JACKSONVILLE, FLORIDA 

f AMILY SCIENTIEIC NAME COMMON NAMI? REFERENCE 

- [a1 [bl 
Nunleniusphaeopus Whimbrel 
Scolopar minor 
Tringa fla vipes 
Xringa melanolewa 
Trinfa sofiraria 

American woodcock 
Lcsscr ycllowlcgs 
Greater yellowlegs 
Solitary sandpiper 

Red- breasted nuthatch 
White-breasted nuthatch 
Brown-headed nuthatch 

Sirca canadensis 
Sith caroljncnsis 
Sirta pusiiia 

Asio flan~nlcus 
BuLm vkginianus 
Oms asio 
Srrir varia 

Short-eared owl 
Great horned owl 
Easrcrn screech owl 

Barred owl 

European starling 

Poiioptila cacrulca 
Rep lus  celcnduh 
Regulus satrapa 

Bluc-gray gnarcalcher 
Ruby-crowcd kingler 

Golden-crowned kinglet 

Summer tanager 

White ibis 
Glossy ibis 

Ruby-lhroawd hummingbird 

Clsroti~orus paiusiris 
Cisrorhorus platensis 
Tl~qmharus  ludovic~allus 
Troglod~zes aedon 
Troglod~zes troglodytes 

Marsh wren 
Sedge wren 
Carolina wren 
I.Iousc wren 

Winter w e n  

Catharus puttara 
Sialia sialis 
Turdus migrarorius 

Hcrmit thrush 

Eastern bluebird 
American robin 

Con topus vircnc 
Empidonax sp. 
En~pidonav virescens 
Myjarchus crjnjrus 
Sayornjs phoebe 
Drannus yrannus 

Easkrn  wood pewee 

Flycatcher 
Acadian flycatcher 
Great creswd flycarcher 
E a s w n  phoebe 
Eastern kingbird 

Common barn owl Tyto alba 

Vireo flavifions 
Vireo griseus 
Vireo olivaccus 

Yellow-throated vireo 
White-eycd virco 
Red-eyed virco 

Nares: 
[a] Observed (or signs observed) at OU1 by ABB-ES ("?" indicates tentative identification). 

[b] Rcgional distribution for northeastern Florida Peterson. 1980). Many of thesc birds are regular 
or occasional visitors during spring and/or fall migration, and arc not resident species. 

- A dead specimen found at OW1 adjacent to Lhc golf course on January28.1992 by ABB-ESpersonnel. 



TABLE S - 1.5 
MAMMALS EXPECTED OR OBSERVED IN THE VICINITY OF NAS JACKSONVILLE 

BASELINE RISK ASSESSMENT 
OPERABLE UNIT 1 

NAS JACKSONVILLE, JACKSONVILLE, FLORIDA 
FAMILY SCIENTIFIC NAME COMMON NAME REFERENCE 1 

I CANIDAE 

CAPROMYIDAE : 
Urocyon cinereoargcnteus 
Canis familiarus 

Myocastor coypus 

Gray fox 
Dog 

Nutria 
CERVIDAE 

CRICETIDAE 

DASYPODIDAE 

DIDELPHIDAE 

FELIDAE 

GEOMYIDAE 

LEPORIDAE 

MURIDAE 

MUSTEEIDAE 

PROCYONLDAE 

SCIURIDAE 

SORICIDAE 

TALPIDAE 

TRICHECHIDAE 

Odocoileus virginianus 

Ncotoma floridana 
Oryzomys paluslris 
Perornyscus gossypinus 
Pcromyscus nuttalli 
Peromyscus polionotus 
Reithrodontomys humulis 
Sigmodon hispidus 

Dasypus novemcinctus 

Didelphis virginiana 

Lynx rufus 
Pelis domesticus 

Geomys pineris 

Sylvilagus floridanus 
Sylvilagus palustris 

Mus musculus 
Rattus norvegicus 

Lutra canadensis 
Mephitis rncphitis 
Mustela vison 
Spilogale putorius 

Procyon loror 

Glaucornys volans 
Sciurus carolinensis 
Sciurus niger sherrnani 

Blarina brcvicauda 
Cryplotis parva 
Sorex longirostris 

Scalopus aquaticus 

White- tailed deer  

Eastern wood rat 
Marsh rice rat  
Cotton mouse 
Golden mouse 
Old field mouse 
Eastern harvest mouse 
Hispid cotton rar 

Ninc-banded armadillo 

Virginia oppossum 

Bobcat 
Cal  

Southeastern pocket gopher 

Eastern cottontail 
Marsh rabbit 

Housc mouse 
Norway rar 

River orrer 
Striped skunk 
Mink 
Eastern spotted skunk 

Raccoon 

Southern flying squirrel 
Gray squirrel 
Sherman's fox squirrel 

Shorr-railed shrew 
Leasr shrew 
Southeastern shrew 

Eastern mole 

Trichechus manatus West Indian manatee X+ X 



TABLE S- 1.5 
MAMMALS EXPECTED OR OBSERVED IN THE VICINITY OF NAS JACKSONVILLE 

BASELINE RISK ASSESSMENT 
OPERABLE UNIT 1 

NAS JACKSONVILLE, JACKSONVILLE, FLORIDA 
FAMILY SCIENTIFIC NAME COMMON NAME REFERENCE 

[a 1 Ib] 
VESPBRTILIONIDAE 

Eptesicus Euscus 
Lasiurus borealis 
Lasiurus cinereus 
Lasiurus intcrmedius 
Lasiurus seminolus 

Big brown bat 
Red  bat 
E I o ~ N  bat 
Northcrn yellow bat 
Semiole bat 

Myotis austroriparius 
Pipisrrellus subflavus 

Southeastern bal  
Eastern pipistrelie 

I Plecotus rafinesquii Easrern big-eared bat X 

Notes: 
[a] Observed (or  signs observed) at OU1 by ABB-ES personnel. 
[b] Regional distribution for northeastern Florida (Burt and Grossenheider, 1976). 

= Only a dead specimen observed (the armadillo and otter wcre probably roadkills). 
+ = Manatee observed in the vicinity of the Captain's pier on June  7 ,  1992 by ABB-ES personnel 



TABLE S-1.6 
FISH EXPECTED IN THE ST. JOHNS RIVER IN THE VICINITY OF NAS JACKSONVILLE 

BASELINE RISK ASSESSMENT 

OPERABLE UNIT 1 

NAS JACKSONVILLE, JACKSONVILLE, FLORIDA 

PAMILY SCJENTIFIC NAME COMMON HAME RZFERENCES 

Acipcnser o.q~hjnchus 

Acipenser brevjrosrrulu 

-4mia calva 

BALISTIDAE 

BELONIDhE 

B L E N r n h E  

BOTEpDAE 

CARANGIDAE 

CATOSTOMIDAE 

CEPJTRARCJTWAE 

Balistes carolinensis 

Srronjylura marina 

Chasmodes bosquianus 

Caranxhip.wos 
Olipplitcs sauras 

Erimjzotl suce tra 

Enneacanrhus gloriosus 

Lepomis a uriius 

Lepomisgulosus 

Lcpomis macrocl~irus 

Leponlis nlicrolophus 

Lepomis puncratus 

Micropterus salmoides 

Brrvoorria smithi 

Dorosoma ceprdianum 

Dorosoma perenensc 

Sym,nh urus plagiosa 

Notemigonus c~solcucas  

Fundulus seminolis 

Lucania paiw 

Elons sa urus 

Atlantic sturgeon 

Shortnose sturgeon 

Bowfin 

American eel 

Hardhead catfish 

Sca catfish 

Gafftop 

Brook siiversidc 

Inland siiversidc: 

Gray triggerfish 

Atiandc nccdlcdsh 

Striped blenny X 

Bay whiff X 

Southern lloundcr X 

Jackfish X 
Learherjacker X 

Lake chubsucker X 

Blucspoited sunfish 

Rcdbrcast suntish 
Warmouth 

Bluegill 

Rcdcar sunfish 

Spottcd sunfish 

Largemouth bass 

Yellow menhaden 

Gizzard shad 
Threadfin shad 

Golden shiner x 

Seminole killifish 
Hainwatcr killifish 

A~iandc  stingray X X 

Striped anchoyr X X 
Say a n c h o y  X X 



TABLE S-1.6 

FISH EXPECTED IN THE ST. JOHNS RIVER IN THE VICINITY OF NAS JACKSONVILLE 

BASELINE RISK ASSESSMENT 

OPERABLE UNIT 1 

NAS JACKSONVILLE, JACKSONVILLE, FLORIDA 

FAMILY SCBNTIPIC NAMB COMMON NhME REP.ERENCES 

[a1 [bl 

Esox amcricanus Grass pickerel 

Diaperus aura rus 

Bu:inostomus argenrcus 

Mojarra 

Sporfin mojarra 

Mojarra 
Mojarra 

YellowIin mojarra 

Eucinos~omus harempulus 

Eucinoscomus melamoperus 

River goby 

Darter goby 

Sharptail poby 

Freshwater goby 

Naked poby 

Code goby 

Clown poby 

Anraous banana 

Golrioneflus beleasoma 

Fobionellus oceaoicus 

Gobionellus sl~et'eldti 

Gobiosoma bosci 

Gobiosoma rolrustum 

Microgobiusgulosus 

Ictalurus carus 

Icralurus natalis 

Ictalurus nebulosus 

Whire catfish 

Yellow bullhead 
Brown bullhead 

Eepisosreus osseus 

Lepisostcus platyrhincus 

Longnosc gar 
Spotted gar 

Lutjanus griseus Gray snapper 

MugJ cerelua 

Mug1 cephalus 

White mullet 

Siripcd mullct 

Sea lamprey 

Gambusia affinis 

Gambusia holbrooki 

Hererandria fornlosa 

Poecilia laripinna 

Mosquitofish 

Killifish 

Least killtish 

Sailtin mully 

Bairdiella chqwra 

Cynoscion nebulosus 

Cynoscion regah 

Lciosronlus vanchurus 

Micropo~onias undularus 

Sciaonops ecellara 

Silver perch 

Sported szarrour 

Arlandc weakfish 

spo1 
Atlantic croakcr 
Rcd drum 

SOLEIDAE 

s p A R m m  

SYGNATHIDAE 

Trinccccs maculatUs 

Finfish 

Southern pipefish Sygnarhus scovelli 

Sypatbus lousiana Louisiana pipefish LC 
Nores: 

[a] Sourcc: USFWS. 1988. This sources docs nor present a complete list of St. Johns River fish. 

bur provides indicator spccics of the estuarine environment in thc vicinity of Black Point 

(approximarely) 2 rnilcs norrh of OU1. 

[b] Source: St. Johns Rivcr Warer Management District (1992): 1990 and 1991  fish sampling results 

from Julington Crcck and Doctors Lake. ST. Johns River. 



TABLE S-1.7 
PHYLOGENETIC LISTING OF ALL TAXA COLLECTED FROM THE PERIMETER DITCH, 

ASSOCIATED DRAINAGE AREAS, AND THE ST. JOHNS RIVER [a,b] 

BASELINE RISK ASSESSMENT 
OPERABLE UNIT 1 

NAS JACKSONVILLE, JACKSONVILLE, FLORIDA 

Phylum 
Class 

Order 
Family 

Genus species 
Tolerance Values [c] 

Nematoda 

Bryozoa 
Phylactolaemata 

Plumatellidae 

Annelida 
Oligochaeta 

Plesiopora 
Enchpraeidae 
Naididae 

Dero digitala 
D. nivea 
D. pectinata 
Nais communis 
N. variabilis 
Pristina sp. 

TubXcidae 
AulodriZus pipeti 
Haber cf. speciosus 
Ilyodriliv templetorzi 
Limnoddus sp. 
L. angustipenis 
L. hof ie is ten 
Monopylephorus helobius 
Immature with Capil.Setae 
Immature w/o Capii. Setae 
Unknown Oligochaeta 

Prosopora 
Lumbriculidae 

Eclipidrilus sp. 
Polychaeta 

Unknown Polychaeta 

a MAC LIST.WP 



TABLE S-1.7 
PHYLOGENETIC LISTING OF ALL TAXA COLLECTED FROM THE PERIMETER DITCH, 

ASSOCIATED DRAINAGE AREAS, AND THE ST. JOHNS RIVER [a,b] 

BASELINE RISK ASSESSMENT 
OPERABLE UNIT 1 

NAS JACKSONVTLLE, JACKSONVILLE. FLORIDA 

Phylum 
Class 

Order 
Family 

Genus species Tolerance Values [c] 

Arthropods 
Crustacea 

Amphipoda 
Garnrnaridae 

Gammarus (nr . tigrinus) 
Isopoda 

Anthuridae 
Cyathura polita 

Decapoda 
Cambaridae (female) 
Portunidae 

Callinectes sapidus 
Xanthidae 

Rhithropanopeus hanisii 
Insecta 

Ephemexoptera 
Caenidae 

Caenis ditninuta 
Odonata 
Zygoptera 

Coenagrionidae 
Enallagma signatum 

Anisoptera 
Libellulidae 

Elythernis sp. 
Pachydiplux longipennis 

Trichoptera 
Lcptoceridae 

Oecetis inconspicua 
Polycentropidae 

Phylocerztropus sp. 
Coleoptera 

Haliplidae 
Pelto<vtes sp. 

Hydrophilidae 
Berosus sp. 



TABLE S-1.7 
PHYLOGENETIC LISTING OF ALL TAXA COLLECTED FROM THE PERIMETER DITCH, 

ASSOCIATED DRAINAGE AREAS, AND THE ST. JOHNS RIVER [a,b] 

BASELINE RISK ASSESSMENT 
O P E M L E  UNIT 1 

NAS JACKSONVILLE, JACKSONVILLE, FLORIDA 

Phylum 
Class 

Order 
Family 

Genus species Tolerance Values [c] 

Diptera 
Ceratopogonidae 
Chironomidae 

Ablabesmyia parajanta 8 
Chironomus decorus grp. 10 
C. stigmaterns 10 
Clinotanypus pigueti 8 
Cricotopus bicinctus grp. 7 
Cyptochironomus fulvus grp. 8 
Dicrotendipes funzidus 8 
D. modestus 8 
Gbptotendipes lobijerous 10 
Goeldichironomus holoprasinus 
G. natans grp. 
Kieffendus d m  10 
Larsia decolorata 6 
Paramenna sp. 
Polypedilum halterale 6 
P. illinoense 6 
Procladius (Holotanypus) sp. 9 
Pseudochironomus richardson 5 
Rheotanytarsus memguus 6 
Stenochironomus hilaris 5 
Tanypus carinatus 10 
T .  neopunctipennis 10 
T .  purzctipennis 10 
Tanytarsus glabrescens 6 
T. sp. IV Rutter 6 
T.  sp. I Cantrell 6 
i7zienemanniella nr. Jirsca 6 
Tribelos jucuizdum 5 



TABLE S-1.7 
PHYLOGENETIC LISTING OF ALL. TAXA COLLECTED FROM THE PERIMETER DITCH, 

ASSOCIATED DRAINAGE AREAS, AND THE ST. JOHNS RIVER [a,b] 

BASELINE RISK ASSESSMENT 
OPERABLE UNIT 1 

NAS JACKSONVILLE, JACKSONVILLE, FLORIDA 

Phylum 
Class 

Order 
Family 

Genus species Tolerance Values [c] 

Mollusca 
Gastropoda 

Ancylidae 
Ferrissia lzendersoni 
Laevapex peninsulae 

Planorbidae 
Gyraulus parvus 
PIanorbellc duyi  

Physidae 
Physella cubensis 
P. cubensis peninsula 

Lymnaeidae 
Pseudosucclnea colunzella 

Pelecypoda 
Corbicuhdae 

Polymesoda caroliniuna 
Mactridae 

Rangia cuneata 

Nates: 

[a] Samplcs collected via Ekman dredge in January and February, 1992. 
[b] Samples identified by Phyllis Guthrie, Invertebrate Taxonomist, Gainsville, FL under subcontract Lo ABB-ES. 
[c] Tolerance values as provided by P l a h  et al., (1989); and Hilsenhoff (1988). 
[dl Enallagma congener value. 



TABLE S-1.8 
A B U N D ~ C E  n m A  Fan BENTHIC U ~ C K O I ~ R T E B R A T E S  C O L L E ~ E L )  FROM 

'1'1 Ii! I'ERIMETER DI'~CI1, ASSOCIATED DRAINAGE AREAS, AN11 T I E  ST. JOHNS RIVER 

BASELINE RISK ASSESSMEN'I' 
OI'EIUl3LE UNI'T 1 

NAS JACKSONVILLE, JACKSONVIJLE, - 17LOKIDA 
7 

-- 

SAMPLE LOCATION ['cl 



TABLE S- 1.8 
ABUNDANCE DATA FOR BENTI TIC MACROINVERTEBRATES COLLECTED FROM 

TEE PERIMETER DITCH, ASSOCIATED DRALNAGE AREAS, AND THE ST. JOHNS RIWR 

BASELINE RISK ASSESSMENT 
O P E W L E  UNIT 1 

- NAS JACKSONVILLE, JACKSONVILLE, FLORIDA -- 

TAXA 

I a e f ~ i s  d h i l ~ u l a  -. 

5ndIagl?l f sign a l u m  

..i be tlulidae 

Frythe nlis sp. 

~achydiaplanlof~pipe!i~lis 

7ece tis i~iconspicua 

Dh  doce en lrop us sp. 

Peltodyles sp .  

Berosussp. - 

:era~opogonidae 

4 b l a k s f i ~ y i a  parajanla 

Chironwnus decorur gr. 

r l ~ i r o n  unrus stignlntel-us 

Clifi ota o p u s  pigueli 

rricolopus bjcinctus grp. 

C r y  tochiror io~~~us  fulvus prp 

Dicrorendipes modeslus 

Dicrorendipes i'umidus 

Glypforendipes lol~it'erous 

Gcleldichimnonlus holoprasilI 

G c e l d i c l i i r o ~ ~ o r ~ ~ u s  natans gr. 

KietYeruIus dux 

Larsia decolorata 

Para m e r i m  sp. 

Pol,vpedilu~?~ h altel-ale 

Polype dilunr illin oense 

ProcIa djus p i o l o f a r ~ y p  us) sp. 

P s e u d o c l ~ i r u ~ ~ o n ~  us ricl~ardson 

SAMPLE LOCATION [c] 
5 6 7 9 10 11 12 1 3  IS 16 28 29 30 32 3 3  

(ref) (ref) 



TARW; S- 1.8 
AIIUNDANCE DATA FOR BENTI IIC MACKOINVERTEBKATES COLLECI'BD 1XOM 

'1'1 117 PERIMETER DflCII, ASSOCIKI'ED DRAINAGE AREAS, AND 1'1E SI'. JOI INS RIVER 

BASELINE RISK ASSESSMENT 
OPERABLE UNIT 1 

-A - NAS JACKSONVILLE, JACKSONVILLE, FLORIDA -- 

SAMPLE LOCATION [c] 
CI?CII, JC 2 5 6 7 9 10 11 12 1 3  IS 16 

Nolcr[:~]  Snniples collccled by AIJB-ES ecolopistr during January andFebruary 1992 

[I,] Sa~nples identitied by Phyllis GuIhriu. Invertebrate~axonomis t ;  Gaincvil ic ,  I'lnridn 

{ r e f )  ( r e f )  

2713 344 172 43 

Icj ILocalio~ls as  presented in Figure 6 - 2  and described in C h a p k r  7 oi tlic NAS Jacksrmville Preliminary Ecnlogical Arsessulcrll. 

[dl'l'olal individuals expressed per square Incter 

[ c ]  Sl iannon-Wimcr Divcrsil)' Index (11') 
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Table S-2.1 
Exposure Parameters for Representative Wildlife Species 

Baseline Risk Assessment 
Operable Unit 1 

NAS Jacksonville, Jacksonville, Florida 

Representative Wildlife 
Species 

Assumed Diet for 
Exposure 

Assessment 
(40 of diet) 

Cotton Mouse [a] 0.021 [b] 
(Perom yscus goss y p i ~ s )  

Body 
Weight 

(kg) 

Food 
Ingestion 

Rate (kg/day) 

Water 
Hake 
Rate 
(Way) 

Seeds and some insects [c] 2% soil [dl 
1 % sed [el 

88% Plants 
10% lnvertebrates 

Reported Diet 
Home 
Range 
(acres) 

Short-tailed Shrew 0.01 7[i] 
@ / a h a  brevicauda ) 

Soil/Sediment 
Ingestion 
(% of diet) 

Population 
Density 
(N/acre) 

Meadowlark 0.087[i] 
{Stirrnefla magm ) 

Red fox 4.69 [n] 
( Vulp es vup es)  

Raccoon 3.99 [o] 
Proc yon lotor ) 

American Woodcock 0.1 97 [q] 
(Scofopax minor) 

Spotted Sandpiper 0.042 [c] 
@I ctitis macularia) 

Earthworms, slugs and 10% soil (dl 
snails, fungi, insects, and 5% sed [el 
vegetation [c] 

Insects, weed seeds and 5% soil D ]  
grass seeds. 75% of diet is 2.5% sed [el 
invertebrates (beetles, 
grubs, bugs, grasshoppers, 
crickets, ants and spiders u ]  
Small mammals, birds, and 2.8% soil [cj 
invertebrates, as well as ber- 
ries and other fruits. [c] 

Mostly fleshy fruits, nuts 7% sed. [el 
acorns, corn; also frogs, 
crayfish, and insects [c] 

Primarily earthworms and 10% soil [c] 
insects with some plants [c] 5% sed [el 

Primarily terrestrial and ma- 7% sed [c] 
rine insects, with occasional 
crustaceans, leeches, mol- 
luscs, eggs, small fish, and 
carrion Icl. 

78% lnvertebrates 
12% Plants 

75% lnvertebrates 
20% Plants 

57% Small mammals 
20% lnvertebrates 
10% Birds 
10% Plants 

93% Aquatic organ- 
isms 

80% lnvertebrates 
10% Plants 

93% aquatic organ- 
isms 

0.0029 (f] 

0.0024 [f] 

0.01 I9 [k] 

0,24 [f] 

0.02 [k] 

0.0074 [k] 

0.96 ~t 0.15 to 2991~1 
0.09 [c] 

1,727 k 0.114 - 0.190 
339 [c] Tcl 

385 [PI 3.6 [c] 

80.1 * 0.52 nests/ac 
68.2 LC] LC] 

5 [cl 4.84 [c] 



Table S-2.1 
Exposure Parameters for Representative Wildlife Species 

Baseline Risk Assessment 
Operable Unit 1 

NAS Jacksonville, Jacksonville, Florida 

Representative Wildlife 
Species 

Great horned owl 
{Bubo virgit~ianus) 

Body 
Weight 

(kg) 

Great blue heron 
Wrdea herodias) 

Muskrat 
(Onda tra zibethicus) 

Reported Diet 

Osprey 

1.59 Mostly rabbits; also mice, 1% soil [dl 80% Small mammals 
median [r] rats, chipmunks, weasels, 05% sed [el 16% Birds 

squirrels, skunks, birds, 
bats, snakes, frogs, crayfish, 
perch, grasshoppers [r]. 

Soil/Sediment 
Ingestion 

(% of diet) 

2.23 * Mostly fish; some amphibi- <2% sed. [el >98% Aquatic organ- 
0.76 am, crustaceans, and birds isms 
[cl bl 

Assumed Diet for 
Exposure 

Assessment 
(96 of diet) 

1.27 [w] Cattails, reeds, pondweeds, 10% sed [m] 80% Plants 
bulrushes, water lilies, fresh- 10% Invertebrates 
water clams, and other 
small aquatic animals [m]. 

1.36 [c] Fish [c]. < 1% sed. 100'L fish [c] 

Food 1 a: / Home Intake 
Ingestion Range 

Rate (kg/day) 
(]/day) 

(acres) 

0,079 [k] 0.081 15 [s] 
111 

0.401 [t] 0.101 1,5 [u] 

[I1 

0.084 [f] 0.12 [g] 0.20 [x] 

0.61 [z] 0.072 10 [aaj 
111 

Population 
Density 
(Nlacre) 

N A 

(Pandion haliaetus) . . PI  

See notes at end of table 



Table 5-2.1 
Exposure Parameters for Representative Wildlife Species 

Representative Wildlife 
Species 

References: 
[a] Values for the deer mouse were used for the cotton mouse (USEPA, 1993a). 
[b] Average of aduit male and female deer mice in North America (USEPA, 1993a). 
[c] Wildlife Exposure Factors Handbook (USEPA, 1993a). 

Baseline Risk Assessment 
Operable Unit 1 

NAS Jacksonville, Jacksonvi[le, Florida 

[dl Deer mouse value used for cotton mouse. Surrogates were chosen based on similarities in diet. Other values were based on diet composition. USEPA (1993a). Rufous- 
sided towhee vaiue from Beyer et al. (1991). 

[el Wildlife exposures from CPCs in surface water and sediment are assumed to be incidental for receptors that do not commonly forage in an aquatic environment, 
therefore the surface water and sediment ingestion models do not calculate risk based on 100 percent of a receptor's diet. Sediment ingestion is assumed to be 50% of 
soil ingestion, except for the raccoon and the heron. 

[f] Calculated using the mammal equation based on body weight (Wt.) in kg. Food ingestion (kg/day) = 0.0687 x Wt0.B22 (USEPA, 1993a). 
[g] Calculated using the mammal equation based on body weight (Wt.) in kg. Water ingestion (I/day) = 0.099 x w~O, ' '  (USEPA, 1993a). 
[h] Average for male and female deer mice, Virginialmiwed deciduous forest (USEPA, 1993a). 
{ i j  Mean of means reported for ma[e and female shrews in summer and fall (USEPA, 1993a). 
b] Terres (1980). 
[k] hdcuiated using the ail bird equation based on body weight (Wt.) in kg. Food ingestion (kg/day) = 0.0582 x (USEPA, i993a). 

[I] Calculated using the ail bird equation based on body weight (Wt.) in kg. Water ingestion (I/day) = 0.0% x WtO.'? (USEPA, 1993a). 
[rn] DeGraaf & Rudis (1986). Rufous-sided towhee home range taken from savanna sparrow average (similar species). 
[n] Average of aduit male and female foxes in spring (USEPA, 1993a). 
[o] Median of mean weights for male and female raccoons in Alabama (USEPA, 1993a). 
[p] Average of adult male and female raccoons from May to December (USEPA, 1993a). 
[q] Median of mean weights reported for adult male and female American woodcocks (USEPA, 1993a). 
[r] Terres (1991). 
[s] Great horned owl home range taken from low end of range in SE Madison County, NY (Hager, 1957). 
It] As reported estimating from allometric equation for wading birds, assuming a body weight of 2,230 g (USEPA, 1993a). 
[u] Size of heron feeding territory in summer (USEPA,,i993a). 
[v] Reported population density of herons for Maine/coastai islands in summer (USEPA, 1993a). 
[w] Average of maie and female muskrat body weights during winter in Tennessee (USEPA, 1993a). 
[x] Average of mean home range values for muskrats in eatiy and late summer in Ontario bay (USEPA, 1993a). 
[y] Population density of breeding muskrats in Louisiana marshes (USEPA, 1993a). 
[z] Calculated using the seabird bird equation based on body weight (Wt.) in kg. Food ingestion (kg/day) = 0.495 x Wt0.7a4 (USEPA, 1993a). 
[aa] Foraging radius for adult maie and female ospreys in Nova Scotia coastal waters (VSEPA, 1993a). 
[ab] Population density for adult male and female ospreys in Florida wetlands (USEPA, 1993a). 

-3- 

Body 
Weight 

(kg) 

Assumed Diet for 
Exposure 

Assessment 
(% of diet) 

Water 
Intake 
Rate 

( W Y )  

Food 
ingestion 

Rate (kg/day) 
Reported Diet 

Soil/Sediment 
Ingestion 
(% of diet) 

Home 
Range 
(acres) 

Population 
Density 
(N/acre) 



Tablc 5-2.2 
Summary of Bioaccumulation and Bioconccntration Data for Non-Radiological Analytes 

1 Acenaphthcne 
Acenaphrhylene 
Anthracene 

1 Benzo(a)anthracene 
I Benzo(a)pyrene 
I Benzo@)fluoranthene 
Benzo(g,h.i)perylone 
Benzo(k)fluoranthene 
Benzoic acid 
Butylbenzylphthalate 
Carbazole 
Chrysene 
Dibenz(a,h)anthracene I Dibenzofunn 

I Di-n -burylphthalate 
Di-n-octylphthalate 
bis(2-Ethylheq1)phthalate 

1 PESTICIDESPCBs 
1 Aldrin 
Amclot- 1238 
Aroclor- 1254 

, Armlor - 1260 
alpha-BHC 

i gamma-BI-IC (Lindane) 
alpha-Chlordane 
amma-Chlordane 

4.4'- DDD 
4.4'-DDE 
4.4'-DDT 
Dieldrin 1 

1 Hcptachlor 
I Heptachlor epoxide 

INORGANICS 
Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Cyanide 
Iron 
Lead 

3.9 
4.1 
4.5 
5.7 

6 
6.1 
6.6 
6.1 
1.9 
4.9 

3.76 Ij] 
5.7 
6.5 
4.1 
5.2 
9.2 
5.1 

4.95 F]  
4.2 
6.6 

3.86 [I] 
1.9 
3.6 
4.5 
1.5 
5.3 
4.3 

3 
5.7 [o] 

6 [ol 
7.1 [oj 
3.5 
4.1 
5.5 
5.5 

6 
5.7 
6.4 
4.6 
4.3 
5.3 

N A 
N A 
N A 
NA 
NA 
N A 
N.4 
N A 
NA 
N A 
N A 

Baseline Risk Assessment 
Operable Unit 1 

NAS Jacksonville, Jacksonville, Florida 
Bioausumubticm 

5.6E-01 [m] 
5.8E+M3 [p] 
5.8EtOO [p] 
5.8Ei.W [p] 
2.6E+00 [u] 
2.6E-l-W [m] 
1.6Ei.00 [v] 
1.6Ei.W [y] 
3.3E+00 [z] 
1-7E-l-00 [z] 
5.E-01 [z] 
5..5E+03 [m] 
l.OE+W [ah] 
l.OE+Oo [y] 

75E-02 [ail 
5.OE-02 [ail 
6.6E-03 jal] 
7.E-03 [ail 
5.OE-02 [ail 
1.4EtOO [ao] 
1.6E-01 [p] 
l.OE+00 [ail 
1.6E-01 [p] 
0.0E400 [as] 

N A 
7.8E-02 lau] 

1.4E-01 
1.2E-01 [q] 
1.2E-01 [q] 
1.2E-01 [q] 
4.9E-07, 
3.3E-02 
5.1E-03 
5.1E-03 
1.OE-02 [aa] 
1.OE-02 [aa] 
1.OE-02 [aa] 
1.E-07, 

2.5E-02 
5.9E-03 

8.OE-W [aj] 
4.OE-07 [aj] 
3.OE-01 [am] 
3.0E-ti2 [aj] 
TOE-03 [aj] 
3.3Et01 Lap] 
1.5E-03 [aj] 
4.OE-03 [aj] 
7.8E-01 Iar] 
1.0E+00 [at] 

N A 
N.4 [an] 

2.3E-01 [n] 
3.8E1-00 [r] 
3.SE+00 [r] 
3.8E+00 [r] 
133-06 
1.3E-01 [n] 
5.E-01 [w] 
5.92-01 [w] 
1.2Et00 [ah] 
1.%+00 [ab] 
1.2EtW [ab] 
1.5Et00 [afl 
4.m-02 [n] 
23-01, In] 

7.-5-07_ [ak] 
5.OE-02 [ak] 
1.0E-01 [ak] 
7.56-03 [ak] 
5.OE-02 [an] 
2.1E+M3 [ak] 
2.8E-01 [A] 
1.OE+00 [ak] 
6.OE-01 [ail 
O.OE+OO [ail 

NA 
1.5E-02 [ak] 

l.?E+00 [n] 
3.E-01 [s] 
3.2E-01 [s] 
3.2E-01 [s] 
2.1E-01 [n] 
I..=-01 [n] 
1.8E+@ [XI 
1.8Et00 [x] 
2.9E+00 [ac] 
2.9E+00 [ac] 
2.9E+00 [ac] 
4.4E-01 [ag] 
6.OE-01 [n] 
1.4E+00 In] 

7.E-02 
5.OE-02 
1.0E-01 
7.E-03 
5.OE-02 
3.8E-01 [aq] 
2.8E-01 
l.OE+cC 
6.OE-01 
O.OE+OO 

NA 
1.5E-02 

2.3E-01 
1.2E-l-01 [t] 
1.2E+01 [t] 
1-%+01 [t] 

1 5 - 0 6  
13E-01 
5.32-01 
5.5E-01 
7,.1E+01 [ad] 
Z.lE+Ol [ad] 
2.1E+01 [ad] 
1..5E+DO 
4.7E - 02 
3.5E-01 

3.9EtM [h] 
6.9E+02 [i] 
1.4E+03 [i] 
1.3E+04 [i] 
3.OE+01 [h] 
2.6E+04 [i] 
6..5E+M [ij 
2.6Bt04 [i] 

N A 
6.6E+07, [h] 
3.7E+02 [i] 
1.3E+04 [i] 
5.4B+M [i] 
6.9E-I-02 [i] 
5.1E+03 [i] 
9.3E-I-03 [h] 
3.1Et-02 [h] 
3.2E+03 [i] 
8.38+02 [i] 
6.5E+04 [i] 
4.3E-!-02 [h] 
1.3EC01 [i] 
4.3E+02 [h] 
1.4Et03 [i] 
7.8E+02 [h] 
6.1E+03 [i] 

N A 

l.lE+04 [n] 
7.1E+O3 [n] 
5.0Et04 [n] 
1.OE+07 [h] 
6.2E+02 [n] 
4..%+07, [n] 
3.8E+W [n] 
3.8E+04 11-11 
1.7E+05 [h] 
5.1E+04 [nj 
3.4Ei.03 [ae] 
1.4Et04 [n] 
1.4Et-04 [n] 
1.4E+04 [n] 

9.5E+01 [h] 
l.OE+CQ [h] 
2.8Et02 [h] 
4-0Et-00 [h] 
2.0E+OO [h] 
2.5Et01 [ae] 
2.OE+02 [h] 
3.0E+E [h] 
l.OE+Ol [ae] 
O.OE+OO [h] 
2.7E+03 [ae] 
4.OE+00 [ae] 
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Table S-2.2 
Summary of Bioaccumulat ion a n d  Bioconccnlra t ion D a t a  for Non-Radiological Analytes  - 

Baseline Risk Assessment 
Opcrab lc  Un i t  1 

Manganese 
Mercury 
Nickel 
Selenium 
Silver i z;;frn 

I Zinc 

DIOXINS 
1,2,3,4,6.7.8-HpCDD 
1,2.3,4,6,7,8-HpCDF 
OCDD 

2,3,7,8 - TCDF 
NOTES: 

NAS Jacksonville,  Jacksonvillc,  F lor ida  
Bioaccumulation 

Factor [a1 

N A 2.OE-02 [ail 5.0E-02 [aj] 2.OE-02 [ak] LOE-02 2.0E - 02 
N A 6.8E-02 [av] 1.8E-01 [aj] 1.OE-02 [awl 2.3E+00 [awl l.liE+Ol [ax] 

'Biocrmccn~ration I 

1.0E+02 [h] 
8.0Ei-MI [h] 
2.0E1-00 [h] 

NA 
1.OE-02 /hj 
1.6E+M [ac] 

N A 
N A 
N A 
N A 
NA 1 NA 

23E-01 [ay] 1.2E-02 [aj] 3.0E-01 [ak] 3.0E-01. 3.0E-01 
7.6E-01 [ak] 9.OE-03 [az] 7.32-01 [ak] S.1E-01 [ba] 7.92-01 
1.5E-01 [a11 8.OE-02 [aj] 1-9-01 [ak] 1.E-(31 1.E-01 
2.0E+00 [ail 8 OE-04 [aj] 1.OE-t-00 [ak] 2.OE+DO ?.OE+OO 
1.3E-01 [ail LIE-03 [aj] 1 3E-01 [ak] 1.3E-01 1.3E-01 
18E+00 [p] 6.1E-01 [ar] 2.1EfW [ak] 2.1E+00 2 l E t 0 0  

[a] Units for bioaccumulation factors (BAFs) are mg'kg fresh wt tissue over mgkg dry wt soil for invertebrates and plants, and 
mgkg fresh wt tissue over mgkg fresh wr. food for small mammals and small birds. No BAFs were mlculated for VOAs since available evidence 

1.4E-02 [bb] 0.0E+M3 1.3E-02 [bc] 1.3E-02 pd]  8.1E-03 [be] 
1.4E-03 [bb] O.OE+W 1.3E-03 [bc] 1.3E-03 [bd] 8 .E-04pe]  
9.6E-03 [bb] 0.OE+M3 8.6E-03 p ]  8.6E-03 p d ]  5.4E-03 [be] 
2.4E-03 [bb] O.OE+OO 2.2E-03 @c] 2.X-03 p d ]  1.4E-03 pe l  
5.8E-01 bb l  O.OE+W 5.E-01 [bc] 5.B-01 [bdl 3.23-01 b e ]  

suggests that these analytes do not bioaccumulate. Units for bimncentration factors (BCFs) arep&g fresh wt, tissue overpgkwater. 
[b] From Superfund Chemical Dam Matrix (USEPA, 1993b) unless otherwise noted. Log Kows for classes of semivolatile compounds were 

averaged to provide an average BAF value. Compounds were groupedaccordingly: PAHs (5.2), phthalates (6.1), phenols (1.7), , 
dibcnzofuran (4.1), carhazole (3.76), 1,2.4-trichlorobenzene (4.3). and benzoic acid (1.9). 

[c] Average of earthworm BAFs (Beyer, 1990) converted from dry weighr ro wet weight assuming earthworm is 80% water, 
unless btherwise noted. 

[dl Plant BAF calclulated using the following equation presented by Travis a n d h s  (1988) unlcss otherwise noted: 
log (Plant Uptake Factor)= 1.558-0.578 (log Kow). Converted from dryweight towet weight plant concentration assuming 80% water content of earthworm 

[el Calculated using the following equation in Travis and Arms (1988) for semivolatile organic analyes with log Ko_s >5: 
log BTF (biotransfer factor) = log KO_ - 7.6; result multiplied by average ingestion rates for non-lactating and lactating test animals 
to convert from BTFs to BAFs. and divided by a factor of 0.2 to convert from dry feed to fresh feed. There is an uncertainty involved in using 
this equation Cor PAHs because this study did not usc any PAHs in the regression analysis. When no literature values were available, BAFs werc 
calculated for pesticides and PCBs, regardless of the log KO_, due to the tendancy of thcse lipophylic compounds to bioaccumulate. With the exception 
of pesticides and PCBs, BAFs for analytes with log K-s < 5 are assumed to be 0.15 because they are unlikely to bioaccumuble in animal tissue 
(Maughan, 1993). 

[ f l  Small mammal BAF used unless otherwise noted. 
[g] Used to represent bioaccumuhtion from sediment to fish and aquatic invertebmes, however, unless otherwise noted mammalian BAFs are used for 

aquatic BAR. 
[h] From Harnthousc ct at. (1988) unless otherwise noted. The value for naphthalene was used as a surrogate for 7-mcthylnaphthalene. 
[i] Fish BCFs calculated from Veith et al. (1985) using the following rcgrcssion equation; log (BCF) = 0.79 log KO_ - 0.40 
b] I-Iansch and Leo (1979) 
[k] USEPA (1992). Dermal Exposure Guidance. 
[I] RTSDR. 1993a (Toxicological Profile for Naphthalene). 
[m] Geometric mean OF reported BAFs for earthworms (Edwards & Thompson. 1973). Values provided by Gish (1970) were converted 

from dryweight to wet weight by multiplying by a conversion Cacror of 0.2assuming 80% water composition of earthworms. 
[n] BAFs from Garten & Trabalka (1983) were converted from (m$g of fat)/(m& of diet) to (mgkg frcsh wt.)/(m& diet) by multiplying thevalue by 

an assumed h l  content of 10%. Poultry and small bird values were used for bird BAFs. and rodent, dog, swine, and cow values werc used for mammal BMs. 
Dog values were used for endrin and it's derivatives. Rodent values were used for endosulhn (and it's derivatives) and gamma-BHC. Swinevalues were 
used for methoxychlor, aldrin, and hepwchlor. Cow values were used for heptachlor epoxidc. Small bird values were used for 4.4'-DDD, 4,4'-DDE, and 
4,4'-DDT. Poultry values were used for endrin, alpha-BHC, beta-BHC. gamma-BHC, aldrin, endrin. heptachlor. and heptachlor epoxide. 

[o] USEPA (199b) - I3asics of Pump-and-Treat Ground-Water Remediation Tcchnolog 
[pi BCF for carthwomq from Diercxsens el al. (1985). 
[q] Arithmetic mean BAF for corn, leaves, carrots, bccts, surgarbeets. radishes. and soybeans (lops, roots, andwhole plants) Erom USEPA 

(198%) and Webber et al. (1983). 
[r] BAF calculakd from discussion in Eisler (1986) stating that Arcxior 1 3 4  residues in subcutaneous fat of adult minks were up to 38 

times dictary Icvels. Converted to whole body concentrations assuming 10% lipid content 
[s] BAF calculated from data presented in Eisler, 1986. Kestrels fed 33 mg PCBkg diet lor 62-69 days accumulated 107 mg PCB/kg lipid 

weight in muscle. Assuming muscle is 10% lipid contenl the muscle concentration is about 10.7 mdkg. 
[t] Amphipod to sediment mean biomayitication factor for total PCBs in Lake Michigan and Lake Ontario (Evans et al., 1991). 
[u] Value for gamma-BHC used as a surrogate 
[v] Value for gamma-chlordane used as a surrogate 
[w] BAF calculated from data presented in Eisler, 1990. Rats fed 20 mgkg diet technical chlordane (equivalent to 3.6 mgkg diet cis- and 

trans-chlordane) for 350 days accumulated 20 mgkg in lipids. Assuming 10% lipid content, the whole body concentr~tion is 

N A 
N A 
N A 
N A 
N A 
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Table 5-2.2 
Summary oE Bioaccumulation and Bioconcentration Data for Non-Radiological Analytes 

Baseline Risk Assessment 

about 2 mgkg. 
[x] BAF calculated from data presented in Eisler, 1990. Red-winged blackbirds fed 10 m& diet technical chlordane (equivalent to 1.8 

m& diet cis- and mns-  chlordane) for 84 days accumulated 1.8 rnflgwer weightwhole body residue. 
b] Geometric mean of reported BAFs for earthworms (Gish, 1970) converted from dry weight to wetweight assuming 80% warer 

composition of earthwoms. 
[z] Geometric means of 4.4'-DDT [Davis (1968), Davis &Harrison (1966). Nkat ley  & Hardman (1968). Bailey et al. (1970). Cnrnp 

& Olney (1963, and Beyer & Gish (1980)], 4.4'-DDE [Davis (1968). Davis & Hamson (1966). Cramp & Olney (1967). Collett 
S: Harrison (1968), Hunt & Sacho (1969), and Gish (1970)], and 4.4-DDD [Barker (1958). Davis (1968). Davis % Hamson (1966), 
Cramp & Olney (1967). Collett & Harrison (1968), Whcatley & Hardman (1968). Hunt & Sacho (1969), Bailey et al. (1970). Din~ond 
er al. (1970), Gish (1970), and Beyer & Gish (1980)J reported for earthworms. Dry soil concentrations mlculated assuming 10% 
moisture content in sandy-loam soils (Donahue ct al., 1977). 

Iaa] Geometric mean of 4,4'-DDT, 4,4'-DDD, and 4.4'-DDE BAFs (fresh wti'dywt) reported for roots (carrot, potato, sugar beet). 
grains (corn, oats), and legumes (alfalfa) derived from USEPA (1985b) converted from dry weight rowet-weigh1 per values provided 
by Suter (1993). 

[abl BAF for shrews and voles alculakd using mcasured concentratiom of DDT, in stomach content and in whole body (Forsyth L 

Opcrablc Unit 1 
NAS Jacksonville, Jacksonville, Florida 

Bioaccmnulatioe 1 Bimxmcen~ration ' 

Petrle. 1984). 
[ac] Whole-body pheasant BAF for 4,4'-DDT presented in USEFA (1985b); derived from Kenaga (1973). 
[ad] Amphipod to sediment mean biomagnifimtion factor for total DDTin l a k e  Michigan and Lake Ontario (Evans et al., 1991). 
[ael Geometric mean oPBCFs obtained from AQUIRE (1994) and AWQC dwuments (calculared in Appendix 5-2, Table S-24) 
L ,  > ,  - - 

[afj BAFcalculatcd from data presented by Potter et a1 (1974). Based on an aveiage dieldrin concentration in cow muscle and fat of 
0.17 mgkg (dry weight) and a dieldrin concentration of 0.11 mg/kg in the diet (dryweight). 

[ag] Jeffries and Davis (1968). 
[ah] Value for hepucklor epoxide used as a surrogate. 
[ail Prey-specific value not available; value shown is small mammal BAF for this chemial. 

Value from Baes er al. (1984) for leafy portions of plants multiplied by 0.2. to represent 80% water composition of plants. 
,ak] Value derivcd from biotnnsfer factors (BTFs). presented in Baes et al. (1984) for uptake into cattle. BTF converted to BAF by 0.1 

multiplying by food ingestion rate of50 kgfdaywetweight 
[all Average of values for industrial soils from Beyer and Cromaflie (1987) multiplied by 0.2 to represent 80% water composition in earthworms. 
[am] Average of BAF values reported from Wang et al. (I984), Sheppard et al. (1995), and Meny et  31. (1986). 
[an] Mean of values reported for Sorexamneus in MacFadyen (1980). 
[a01 Mean of values reported for soil invertebrates in MacFadyen (1980) converted from dry weight tower weight. 
[ap] Mammal value for copper and plant value for cadmium from Lsvine er al., 1999. Lead does not accurnukte in plant tissue, therefore, 

a BAF of zero was assigned. 
[aq] Based on accumulation of cadmium in kidneys of European quail in Pirnentel et aI. (1984). 
[ar] Median of values reported from Levine et al. (1989). 
[as] Cyanide has not been shown to bioaccurnubte in any organisms. 
[at] Cyanide is naturally occumng in some plants; the extent towhich it is taken up from soil is unknwn and therefore 

Factor fa1 I Faactor [a1 I 
Invertebrate [cl i Plant [dl 1 Mammal [ej / Bird rq 1 Aquatic ' fish I Aualyte 

- - 

a BAF of 1 is conservatively assumed. 
[au] Geon~etric mean of BAFvalues (fresh wt./drywts) for worms and woodlice (USEPA, 1985~). Fresh wcight tissue concentrations calculated 

assuming 80% body water contenl. 
[av] Uptake value (fresh wtidrywt.) for earthworms from USEPA (1985d) sludge document Fresh weight tissue concentrations calculated assuming 80% 

log K 

body water content. 
[awl USEPA. 1985d. 
[ax] Based on the ranges of mercury concentratio~s in sediment and macroinvertebrates in an eight lake ecosystem in Sweden. Sediment concentrations 

ranged from 0.05 to 0.3 pg/g d ~ w e i g h t  (mid point = 0.18 pgigj and macroinvertebrare concentrations ranged from 0.02 to 6 P& dry weight (mid point 
= 3-01 d e ) .  Based on these midpoints. a bioaccumulation factor of 16.7 was obtained . - -, 

lay] Value from nickel sludge document (USEPA, 198%) multiplied by 0.2 to represent 80% warer compcsition of earthworms. 
[az] Based on reported ratio of selenium in plant tissue and iron fly ash amended soil (Stoewsand et a]., 1978). 
[ba] Based on average of reported ratio of selenium in diet LO liver. kidney. and breasr tissue of chickens (Eisler, 1985a). 
pb] Invertebrate BAF obtained from USEPA (1993b) by multiplying the T D D  Biota-Sediment Accumulation Factor (BSAF) for the sandworm by the 

congener-specific Biaaccumularion Equivalency Factor (BEV. 
[kc] Bird value uscd as a surrogate. 
[bd] Bird BAF obtained from USEPA (1993b) by multiplying the TCDD Biota-Sediment Aocumulation Factor (BSI-tF) for the herring gull by the 

congener-specifc Bioaccumulation Equivalenq Factor (BEF). 
IbeJ Aquatic BAF obtained from USEPA (1993b) by multiplying the TCDD Biota-Sediment Accumulation Factor (BSAF) for the carp by the 

congener-specifz Biaaccumularion ~ & i v a l e h j  ~ a c t o ;  @EQ. 
A = Not Available 



Actinium-228 
Bismuth-212 

I Bismuth-212 
I Cesium- 135 
I ~ a d - 2 1 2  
h d - 2 1 3  
Potassium-40 

I Radium-276 
i Radium-228 / Thallium-208 
Uranium-235 

I 
NOTES: 

Table S-2.3 
Surnrnaiy of Bioaccumulation and Bioconcentration Data for Radiological Analytes 

Baselinc Ecological Risk Assessment 
Operable Unit 1 

NAS Jacksonville, Jacksonville, Florida 
BIOACCUMULATION FACToR [a] BIOCONCENTKATLON FACTOR [b] 

Freshwater Marine 
SoiVPlant [cl PlantIAnimal [dl / Invertebrates I Fish 1 Xnvertcbrates 1 Fish --- 

l.OE+CC [c] 
I.OE+Oz 
1.OEi-02 
1.OE-01 
1.OE-01 
1.OE-01 
8.3F-01 [el 
2.5E-01 
2 3 - 0 1  
l..SE+Ol [el 
1.OE-01 

[a] Units for bioaccumulation factors (BAFs) are mf lg  fresh wt tissue over m+& dlywt soil for invertebrates and plants, and 
rnEflrg fresh wr tissue over n g k g  fresh wt. food for small mammals and small birds. 

[b] Units for bioconcentration factors (BCFs) arepglg fresh wt. tissue overp@water. Values provided in OWL.  1976 unless otherwise noted. 
Unirs reported in uCUgram tissue over uCi/rnl water and were converted to liters per gram by dividing by 1000. 

[c] Elemental soil-to-planr concentration facrors (unirlcss) provided in Baes et al.. 1984: adjusted to a wet-weight basis assuming 
- - 

a water content of 85% in plants 
[dl Elemental forage-lo-beef transfer coefficients provided in Baes et al., 19W. converted to a unitless BAF (wct weight basis) 

assuming a cow consumes 50 kg wet fccd per day. 
[el Values provided by UCRL, 1972. Units in ppmwet weightlppm wacer concentration and were converted to liters per gram by dividing by 
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Table 5-2.4 

-. . - - -. - -. . - . - - - - -. - - 

L Chemical Name r Spccies 

P a  Licides 
4,4'-UI31' Pimcphales promchar: Fathead minnow 

Ulva rigida: Green algae 
Ulva rigida: Green algae 
Ulva rigida: Green algae 
IJlva rigida: Grcen algae 
Ulva rigida: Green algac 
Ilphenlera danica: Mayfly 
Ephemera danica; Maytly 
Ephemera dauica; Mnylly 
Ephemera danica: Mayfly 
I!phrmer;j danica; Mayfly 
Ephemcra danica: Mayfly 
Ephcmcra danica; Mayfly 
Ephemera danica; Msylly 
Calanus sp: ~ a l a r i o i d  copepod 
Calanus sp: Cahanoid copepod 
Calanus rp: C a l a ~ ~ o i d  copepod 
Calanus sp: Calanoid copepod 
Calanus sp: (lalanoid c q e p o d  
Calanus sp: Calanoid copepod 
Calanus sp; Calanoid copepod 
Calanus sp; Calanoid copepod 
Calanus sp; Calanoid copepod 
Calanus sp: Calanoid copepod 
Calanus sp: C:alanoid copepod 
Calanus sp; C:alanoid copepod 
Calanus sp; Calanoid copepod 
Calanus sp; Calanoid copepod 
Calanus sp: Calanoid copepod 
Calanus sp: Calanoid copepod 
Calanus sp; C:alanoid copepod 
Calanus sp; Calanoid cylepod 
Calanus sp: Calanoid copepod 
Calanus sp: Calanoid copepod 
Calanus sp: Calanoid copepod 
Calanus sp: Calanoid copepod 
Calanus sp; Calanoid copepod 
Cnlanus sp: Calanoid copepod 
Cule~p ip iens  quinquei'asciata: Mosquito 
Gantbwia aClinis: Mosquitofkh 
Gambmia  amnir; Mosqui lokh  
Gam husia affinis: Mosquirollrh 
Daphnia magna: Water Ilea 
I h p h n i a  magna; Water  flea 

Baseline Risk Assessment 
Operable U n i l 1  

N A S  Jacksonvitle, Jacksonville, Florida 

Exposure Concentration I 
ADULT 

NR 
N R  
NR 
N R  
K R  

1.5 YR, 21-23 M M , N Y M P l I  
1.5 YR. 21 -23 M M , N Y M P H  
1.5 YR. 21 -23 MM. NYMPH 
1 .5 YR. 21 -23 MM, NYMPII 
1.5 YR. 21 -23 MM. NYMPFI 
1.5 YR.21-23 MM. NYMPII 
1.5 YR.21-23 MM.NYMPH 
1.5 YR. 21 -23 MM, NYMPII 

STAGES IV AND V 
STAGES IV AND V 
STAGES IV AND V 
STAGIZS IV AND V 
STAGES IV A N D  V 
STAGES IV AN11 V 
STAGES IV AND V 
STAGES IV AN11 V 
S T A G M  1V AND V 
STAGES IV ANT) V 
STAGES IV AN13 V 
STAGES IV AND V 
STAGES IV AND V 
STAGES IV AND V 
STAGES IV AND V 
STAGES IV AND V 
STAGES IV AND V 
STAGES IV AND V 
STAGES IV AND V 
STAGES IV AN11 V 
STAGES IV AND V 
STAGES IV A N D  V 
STAGES IV AND V 
STAGES IV AND V 

NH 
NR 
NR 
N R  
N R  
NR 

32days 
7 days 

7 days 
7 days 

7 days 
7 day% 

24 hours 
48 hours 
72 hours 
96 hours 

5 days 
7 days 
8 d q s  
9 days 

24 hours 
24 hours 

7 days 
7 days 

10  days 
14days  
I4  days 
14 days 
21 days 
21 days 
21 days 
28days 
28 days 
28  days 
35days 
35 days 
35days 
42 days 

42 days 
49days 
49days 
56days 
56 days 
56 days 

72 hours 
24 huurs 
48 hours 
72  hours 
24 hours 
48 hours 

BCF 

29,400 
152 
159 

1.983 
319 

1.067 
440 
610 

2.230 
1.980 
3.060 
2.900 

Reference 
Publication 

AQUIRE, 1994 210616 
AQUIRE. 19% 217588 
AQUIRE. 1994 217588 
AQUIRE, 1994 217588 
AQUIRE, 1994 217588 
AQUIRE. 1994 217588 
AQUIRE, 1994 212015 
AQUIRE. 19% 212045 
AQUIRE, 1994 212D15 
AQUIRE. 1991 212M5 
AQUIRE, 1954 212W.15 
AQUlRB. 19'34 212015 
AQUIRE. 1994 212015 
AQUIRE. 1994 212M5 
AQUIRE. 1994 2.10427 
AQUIRE, 1994 210427 
AQUIRE. 19% 210477 
AQUIRE. 1994 210477 
AQUIRE. 1994 210427 
AQUIRE, 1994 21047.7 

AQTIIRE, 1994 210427 
AQUIRE. 1994 210427 
AQUIRE, 1994 210427 
AQIJIRE, 1994 210427 

AQUIRE, I994 210427 
AQUIRE. 1994 210427 
AQUIRE, 1994 210427 
AQUIRE. 1994 210427 

AQUIRE, 1994 210427 
AQUIRE, 1994 210427 
AQUIRE. 1994 210427 
AQUIRE. 19W 210427 
AQUIRE. 1994 210427 
AQUIRE. 19W 210427 
AQUIRE. 1994 210427 
AQUIKE, 1994 210427 
AQUIRE. 1994 210427 
AQIJIRE. 1991 21047.7 
AQUIRE. 1994 210740 
AQUIRE, 1994 210740 
AQUIRE. 1994 210740 
AQUIRE. 1994 210740 
AQUIRE.  1993 210740 
AQUIRIJ. 1993 210740 



Table S-2.4 
Bioconcentration Data 

Baseline Risk Assessment 
OperabIe Unit 1 

NAS Jacksonville. Jacksonville. Florida 

rn 

Culexpipiens quinquelasciata; Mosquilo 
Culexpipiens quinquerasciata; Mosquito 
Lepornis macrochirus: Bluegill 
Lepomis macrochirus: Rluegill 
Lepornis macrochirus; Bluegill 
Lepornis macrochirus; Bluegill 
Salvelinus namaycush: Lake trout. sircowet 
Salvelinus namaycush; Lake trout. siscower 
Salvelinus namaycush: Lake trout. siscoweL 
Pimephales promelas; Fathead minnow 

L Chemical Name 

Pi~nephales promelas: Fathead minnow 
Crassoslrea gigas: Pacific oys ter 
Crassos lrea gigas: Pacific oys ler 
Crassos trea gigas: Pacilic oys ter 
As tacu  lep todacrylu; Crayfish 
Styela plicala; Sea squirt 
Slyela plicala; Sea squirt 
Lanice conchilega; Polychaete 
Lanice conchilega; Polychaete 
Lanice conchilega; Polychaete 
Lanice conchilega; PoIychaete 
Lanice conchilega: Polychaete 
Lanice conchilega: Polychaete 
Lanice conchilega; Polychaete 
Nereis diversicolor: Polychaete 
Nereis diversicolor; Polychaete 
Nereis diversicolor; Polychaete 
Nereis diversicolor; Polychaete 
Nereis diversicolor; Polychaete 
Siphlonurus sp; Mayfly 
Siphlonurus sp: Mayfly 
Siphlonurus sp; Mayfly 
Ischnura verticalis; Damsellly 
Libellula sp; Dragonfly 
Palaemoneles kadiakensis: Grass shrimp 
Pahemonetes kadiakensis: Grass shrimp 
Hexagenia bilineata; Mayfly 
Hcnagenia bilineata; Mayfly 
Hexagenia bilineata: Mayfly 
Gammarus fasciatus; Scud 

.- 
4,4 ' -DDT (cont.) Daphnia magna; Water f lea 

I Species 

Orconecles nais; C r a y h h  
Orconecles nais; Crayfi  h 
Orconecles nais; Crityfish 
Palaemonetes kadiakensis; Grass shrimp 

Age 

N R  
NR 
N R  

0.49 G. 3.0-5.1 C M ,  JUVENILE 
0.49 G. 3.0-5.1 C M ,  JUVENILE 
0.49 G. 3.0-5.1 CM. JUVENILE 
0.49 G. 3.0-5.1 CM, JUVENILE 

YEARLING.  29.5 G 

YEARLING,29.5 G 

YEARLING.  29.5 G 
45 D 
45 D 

JUVENILE 
JUVENILE 
JUVENILE 

6.8 G 

N R  
N R  
N R 
N R  
N R  
N R  
NR 

N R  
N R  
N R  
N R  
N R  
NR 
K R  

NYMPH 
NYMPH 
N Y M P H  
NAIAD 
NAIAD 

M A T U R E  A D U L T  
M A T U R E  A D U L T  

Hexagenia bilineata; Mayfly 
Hexagenia bilineata; Mayfly 
Hexagenia bilineata; Mafly 

MA'I'URE A D U L T  
M A T U R E  A D U L T  
M A T U R E  A D U L T  
M A T U R E  A D U L T  
M A T U R E  A D U L T  

7 2  hours 
24 hours 
48 hours 

5 days 
5 days 

2 8  days 
2 8  days 
90 days 

120  days 
152  days 
266 days 
266 days 

7 days 
40 days 
40 days 

N R  
1 0  days 
1 0  days 

67 hours 
67 hours 
48  hours 
48  hours 
48  hours 

3 1  days 
3 1  days 
7 hours 

24  hours 
5 days 
5 days 
S days 

24 hours 
48  hours 
7 2  hours 
48  hours 
48  hours 
48  h o u n  
7 2  hours 
24  h o u n  
48  hours 
7 2  hours 
72 hours 
24 hours 
48 hours 
7 2  hours 
24 hours 

In (BCF) 1 Reference 

AQUIRE. 19% 210740 
AQUIRE. 19W 210740 
AQUIRE, 1994 210740 
AQUIRE. 1994 216498 
AQUIRE. 1994 216198 
AQUIRE,  1994 216498 
AQUIRE,  1994 216498 
AQUIRE,  1994 2120.19 
AQUIRE,  1994 212039 
AQUIRE,  1994 212M9 
AQUIRE,  1991 210534 
AQUIRE,  1994 210534 
AQUIRE. 1994 210646 
AQUIRE. 19% 2 1 0 a 6  
AQUIRE. 1994 210646 
AQUIRE,  1994 218908 
AQUIRE,  1994 210616 
AQUIRE,  1994 210646 
AQUIRE,  1994 219232 
AQUIRE,  1994 219232 
AQUIRE. 1994 '219272 
AQUIRE. 1994 219232 
AQUIRE.  1 9 M  219232 
AQTIIRE. 1994 219232 
AQUIRE,  1994 219232 

AQUIRE,  1994 219232 
AQUIRE,  1994 219232 

AQUIRE,  1994 219232 
AQUIRE,  1994 219232 
AQUTRE, 1994 219232 
AQUIRE.  1994 219364 
AQUIRE. 1994 219364 
AQUIRE,  1994 219364 
AQUIRE.  1994 219364 
AQUIRE.  1994 219364 

AQUIRE.  199.1 239363 
AQUIRl?. 1994 219361 
AQUIRE. 199.1 219361 
AQUIRE. 1994 219364 
AQUIRE, 19W 219364 
AQUIRE. 1 9 %  219364 
AQUIRE. 1994 219364 
AQUIRE. 1994 219364 
AQUIRE. 1994 219364 
AQUIRE.  1991 219364 

Publication Y 7 3  

73 
73 
80 
80 

80 

80 
74  
74  
74  
7 7  
7 7  
64 
64 
6 4  
73 
64 

64 
7 2  
7 2  
72 
7 2  
72 
7 2  
12 
7 2  
7 2  
72 
72 
72 
7 1  

7 1  
7 1  
7 1  
7 1  
7 1  
7 1 
7 1  
71 
71 
71 
71 
71 
71 
71 



Table S -  2.4 
Bioconceniration Data 

. . - - - - -. . . - - - - -. . - - - - - - - 

I Chcmicnl Name 1 Species 

. -. . . -. . . . . - - . -. - - - -. - - - -. - - - - -- - 
4 . 4 ' - ~ 1 1 ~  (COIIL) Daphnia magna: Watcr Ilea 

Ilaphnia magna; Warcr Ilca 

_L 
Ijaphnia magna: Water  Ilea 
Gammarus fascialus: Scud 
Gammarus fawiatus: Scud 
Chiront~mus sp; Midgc ' 

Chironomus sp: Midge 
Chironomus sp: Midge 
Culcn pipiens: Mmquito 
Penaeus duorarum; Pink shrimp (arnerica) 
Penaeus duorarum: I'ink shrimp (america) 
l'cnaeus duorar urn: Pink shrimp (anlerica) 
Penacus duorarum; I'it~kshrimp (america) 
Pcnaeus duorarum: Pink shrimp (america) 
Pcuaeur duora run~:  Pink shrimp (america) 
Penaeus duoraruin: Pink shrimp (america) 
Pcrlacus d uoraruln: Pink shrimp (an1 crica) 
Ponacus duorarum: Pink shrimp (america) 
Pcnacus duorarum: Pink shrimp (amcrica) 
Pcnaeus duorarum: Pink shrimp (arncrica) 
I'enaeus duorarum; I'ink shrimp (amcricil) 
I'cr~aeus duorarunl: I'ink shrimp (america) 
Pcnaeus duorarum: I'ink shrimp (amcrica) 
I'enaeus duorarum: Pink shrimp (america) 
I'cnacus duorarum; Pink shrimp (america) 
Penaeus duorarum: Pink shrimp (america) 
Penaeus duorarum: Pink shrimp (america) 
l'enacus duorarum: Pink shrimp (america) 
Pcnaeus duorarum; Pink shrimp (america) 
Pcnaeus duorarum: Pink shrimp (america) 
Penacus duorarum: Pink shrimp (america) 
Penaeus duorarum: Pink shrimp (america) 
l'enaeus seriierui: White shrimp (america) 
Penaeus se riferm; Whites hrimp (america) 
Penaeus seliferlx; Whites hrimp (america) 
Penaeus setiferm; White shrimp (america) 
Pcnaeus setirerls: Whireshrimp (america) 
Pcnaeus serilcrm: Whiteshrimp (america) 
Penaeus seliferm: Whiteshrimp (america) 
Indonaia caerulea; Unionid clam 
Indonaia caerulea: Unionid clam 
Indonaia caerulea; Unionid clam 
Indonaia caerulca; Unionid clam 
Indonaia caerulea; Unionid clam 
Indonaia caerulea: Unionid clam 

M A ' I U R E  A D U L T  
MA'I'URE A D U L T  
M A T U R E  A D U L T  
M A'lU RE A D U L T  

L A R V A E  
LARVAE 
L A R V A E  
L A R V A E  

ADULT. 6.4 CM. 3.6 G 

ADULT. 6.4 CM,3.6 G 

ADULT, 6.4 CM.  3.6 G 
ADULT. 6.4 CM, 3.6 rj 
ADULT. 6.4 CM.  3.6 G 

ADUL'S. 6.4 CM, 3.6 G 
ADULT. 6.4 CM.  3.6 G 
ADULT,  6.4 CM.  3.6 G 

7.6 CM.  3.8 G 
7.6 CM.3.8 G 

ADULT. 6.4 CM. 3.6 G 
ADULT, 6.4 C M ,  3.6 G 

ADULT,  6.1 C:M. 3.6 G 
ADULT,  6.4 C M ,  3.6 G 

ADULT. 6.4 CM.3.6 G 
ADULT, 6.4 CM.3.6 ti 

ADULT. 13.3 C M , Z l . l  G 

ADULT, 13.3 CM.21.1 G 
ADULT, 13.3CM.21.1 G 
ADULT. 13.3 CM, 21.1 G 

ADTILT, 6.4 CM, 3.6 G 
AIIULT, 6.4 CM. 3.6 G 

ADULT. 6.4 CM,3.6 G 
ADULT. 16.2 CM. 28.0 G 
ADULT. 16.2 CM, 28.0 G 

ADULT. 16.2 CM. 28.0 G 

ADULT. 16 .2  CM, 28.0 G 

ADULT,  16.2 CM. 28.0 G 

ADULT, 16.2 Chi .  28,O G 
ADULT. 16.2 CM, 28.0 G 

30-40 M M  
30-40 M M  
30-40 MM 
30  -40 MM 
30-40 MM 
30-40 M M  

1 0  days 
1 3  days 
16days 
19days 
22 days 
56days 
56days 
56days 
5 6  days 
56 days 
56days 
56days 
5 6  days 
28 days 
ZB days 
28days 
2 8  days 
2 8  days 
28days 
28days 
l 8 d a y s  
I8days  
1Bdays 
18days  
l a d a y s  
l 8 d a y s  
10days 

24 hours 
24 hours 
24 hours 

19days 
19 days 

7 days 

Baseline Risk Assessment 
Operable Unit  1 

NAS Jacksonville, Jacksonville, Florida 

ReIerence 
Publication 

AQUIRE,  1994 219364 
AQUIRB. 199.1 219364 
AQUIRE,  1993 219364 
AQUIRE, 1994 219364 
AQUIRE,  1994 219364 
AQUIRE,  199.1 219364 
AQUIRE,  1994 219364 
AQUIRE,  1994 219364 
AQUIRE. 1994 219364 
AQUIRE. 19% 219655 
AQUIRE, 1994 219655 
AQUIRE. 1 9 9  219655 
AQUIRE. 1994 219655 
AQUIRE,  1914 21965.5 
AQUIRE. 199.1 219655 
AQUIIIB. 1993 219655 
AQUIRE. 1991 219655 
AQUIKE. 1994 219655 
AQUIRB. 1994 219455 
AQUIRII, 1994 219655 
AQIIIRE. 1994 219655 
AQUIKE, 1994 219655 
AQUIRE. 1994 219655 
AQUIHB. 1994 219655 
AQUIRE. 1994 219655 
AQUIRE,  1994 219655 
AQUIRE. 199.1 219655 
AQUIKB. 199.1 219655 
AQUIRE. 1991 219655 
AQUIRE. 1991 219655 
AQUIRB.  1994 239655 
AQUIRB.  1994 219655 
AQUIRE,  1994 219655 
AQUIRE. 1994 219655 
AQUIRE,  1994 219655 
AQUIRI!, 1994 219655 
AOUIRB. 199.1 219655 
AQUIKE. 1994 219655 
AQUIRE. 1991 219655 
AQUIRE. 1991 219493 
AQUIKE. 1994 219493 
AQUIRE. 1994 219493 
AQUIRE. 1994 219493 
AQ'IJIRC. 1994 219493 
AOIlII1E. 1994 21 9493 

Age 

-. - - - - - - 
MA'ITJRE A D U L T  24 hours 0.0803 25.400 10.1425044 

48 hours 0.0803 69,100 11.1433100 
72  hours 0.0803 114.100 11.6448305 
24 hours 0.0813 4.600 8.43381158 
48 hours 0.0813 12.100 9.40096073 
24 hours 0.0463 7.800 8.96187901 
48 hours 0.0463 24.500 10.1064283 
72  hours 0.0463 47.800 10.7747809 
48 hours 0.1046 133.dlX1 11.8026055 
24 hours 0.14 71.4 4.26829786 
96 hours 0,14 143 4.96284463 

7 days 0.14 429 6.06145691 

Concentralion 

(WL) 

Exposure I3CP In (HCF) 



Table S - 2.4 
Bioconceniration Data 

Pollachius virens: Coalfish o r  saithe 
Pollachius virens; Coalfish o r  saithe 
Pollachius virens; Coalfish orsai the 
Pollachius virens; Coaltish orsai the 
Pollachius virens; Coaltish o r sa i th t  
Pollachius virens: Coalfish o r  saithe 
Pollachius virens; Coaltish orsai lhe 
Pollachius virens; Coalfish orsai the 
Pollachius virens; Coallish or saithe 
Pollachius virens; Coalfish o r  saithe 
Pollachius virens; Coalfish or saithe 
Gamhusia aliinis: Mosqui tohh  
Ganibusia alfinis; Mosqui tohh  
Simocephalus sp; Water flea 
Simocephatus sp; Water flea 
Simocephatus sp: Water flea 
Simocephalus sp: Water flea 
Simocephalus sp: Water flea 
Simocephalus sp: Water flea 
Simocephalus sp: Water flea 
Simocephalus sp: Water flea 
Simocephalus sp: Water Ilea 
Simocephalus sp; Water flea 
R a m  temporaria: Frog 
R a m  temporaria: Frog 
Rana temporaria; Frog 
Rana  temporaria: Frog 
Rana  temporaria; Frog 
Rana  temporaria; Frog 
Rana  temporaria: Frog 

Chemical Name 

Rana  Lemporaria: Frog 
Rana  temporaria; Frog 
Hana temporaria; Frog 
Rana  temporaria: Frog 

Species 

Rana  temporaria; Frog 
Oncorhynchu  mykiss; Rainbow trout,donaldson troui 
Nereis arenaceodentata: Polychaete 
Neanlhes grubei; Polychaete 

4.4'-DDT (cont.) Indonaia caeru1ea:-Unionid clam 

Indonaia caerulea: Unionid clam 
Daphnia magna: Water flea 
Daphnia magna; Water  flea 
Pollachius virens: Coalfish o r  sailhe 
Pollachius uirens: Coallish or saithe 
Pollachius virens: Coallish o r  saithe 

30-40 MM 
I S T  INSTAR. 9 UG 

1ST INSTAR.  9 UG 
YEARLING. 11.5 CM, 14  G 

YEARLING.  11.5 CM. 14 Cj 

YEARLING,  11.5 CM. 14 G 

YEARLING.  11.5 CM. 14  G 

YEARLING.  11.5 C M ,  14  G 

YEARLING.  11.9 CM, 14  G 
YEARLING.  11.5 CM, 14  G 

YEARLING.  11.5 CM. 14  G 
YEARLING, 11.5 CM, 14  G 

YEARLING, 11.5 CM, I 4  G 
YEARLING,  11.5 CM, 14  G 
YEARLING,  11.5 CM. 14  G 
YEARLING,  11.5 CM. 14  G 
Y E A R L I N G ,  11.5 CM, 14  G 

N R  
N R  
N R  
N R  
N R  
N R  
N R  
N R  
N R  
N R 
N R 
N R  

TADP0L.E  
T A D P O L E  
T A D P O L E  
T A D P O L E  
T A D P O L E  
TADPOLE 
T A D P O L E  
T A D P O L E  
T A D P O L E  
T A D P O L E  
T A D P O L E  
T A D P O L E  

Baseline Risk Assessment 
Operable Unit 1 

NAS Jacksonville, Jacksonville. Florida 

FRY, 0.1-0.3 G 

NR 
N R  

7 days 
7 days 

24 hours ' 
24 hours 

12  hours 
24 hours 
72  hours 

7 days 
1 4  days 

12  hours 
24 hours 
72  hours 

7days 
12  hours 
24 hours 
72  hours 

7 days 
14days 

24 hours 
lo 16days 

3 hours 
3 hours 
3 hours 

12  hours 
48 hours 

5 days 
12  hours 
72  hours 
48 hours 

7 days 
24 hours 
24 hours 
24 hours 
24 hours 
24 hours 
24 hours 
24 hours 
24 hours 
24 hours 
24 hours 
24 hours 
24 hours 

5 days 
96  hours 
96  hours 

Age Exposure concentrat ion 

1 Publication 
AQUIRE,  1994 219493 80 

( p a )  

- 

Reference 

AQUIRE. 1994 219493 
AQUIKE, 19.94 219303 
AQUIRE,1994 219303 
AQUIRE,  1994 219737 
AQUIRE,  1994 219737 
AQUIRE,  19W 219737 
AQUIRE, 1994 219737 
AQUIRE,  19W 219737 
AQUIRE,  1994 219737 
AQUIRE.  1994 219737 
AQUIRE, I994 219737 
AQUIRE. 1994 219737 
AQUIRE,  1994 219737 
AQUIRE, 1994 219737 
AQUIRE, 1994 219737 
AQUIRE,  1994 219737 
AQTIIRE, 1994 219737 
AQUIRE.  1994 216978 
AQUIRE,  1994 216978 
AQUIRE.  1994 219859 
AQUIRE.  1994 219859 
AQUIRB.  1994 219859 
AQUIRE,  1994 219859 
AQUIRE,  1994 219859 
AQUIRE.  1994 219859 
AQUIRE. 1994 219K79 
AQUIRE. 1994 219859 
AQUIRE,  1994 219859 
AQIJIRE. 19% 219859 
AQUIRE, 1994 218802 
AQUIRE. 19% 218802 
AQUIRE,1994 218802 
AQUIRE. 1994 218802 
AQIJIRE. 1994 218802 
AQUIRE,  1994 218802 
A Q U I R E . 1 9 N  218802 
AQUIRE,  1994 218802 
AOII IRE.  1994 218EO2 
AQUIRE,  1994 218802 
AQUIRE. I994 218802 
AQUIRE.  1994 218802 
AQUIHE,  1994 219383 
AQUIRE.  1994 213785 
AQTJIRB. 1994 21 3785 

-1 BCF 
Year 

of In (RCF) 



Table 5 -2.4 
Bioconcenlration Data 

Baseline Risk Assessrncnt 
Operable Unit 1 

- - - - - -. - - - - - - - NAS Jacksonville. Jacksonville, Florida 

Spccies 

-. . - - - - -. - - - - -. - -. - , . -. - o@L 
Blepharisma intermedium: Ciliare N R  1 hours 1.000 861.6 6.75879112 
13lepharisma iutermediurn: Ciliate N R  6 hours 1.000 15.080 9.62112464 

Blcpharisma intermedium: Ciliate NR 12 hours 1.000 29.857 10.3041846 

I+icpharisma inlermedjum: Cilialc NR 24 hours 1,000 28,501 10.2576944 

I3lcpharisma intermedium: Ciliate N R  48 hours 1,000 29,042 10,2764983 

Blepharisma inier~ncdium; Ciliale N K  72 hours 1,000 36.210 10.4970906 
Blcpharisma intermcdiu~t!: Ciliate NR 120 hours 1.000 33.607 10,4224985 

Elcpharisma i t~ te rn~ed ium:  Ciliate NR 240 hours 1,000 59.999 11.0020831 
Ancdonta grandis; I:loalcr, nlussel N R  3 wceks 0.14 to 0.62 2.400 7.78322401 
Mussel 2.400 7.78322401 
Clmnn 12.500 9.43348392 
Cladaceran 9,923 9.20261057 

Frcshwaler prawn 7.000 8.85366542 

C:rayfish 5,060 8.52912176 

Crayfish 1.947 7.57404500 

Mayily 4,075 8.31262602 
Dragonlly 2.700 7.9011X170.5 

Bloodworm 4,750 8.46589989 

Reference 

AQUIRE. 19% 311618 
AQUTRE, 1994 311618 
AQUIRE,  199.1 311618 
AQUIRE,  1994 311618 
AQUIRE,  1994 311618 82 

AQUTRE, 1994 311618 82 

AQUIRE,  195Y 311618 82 

AQUIRE. 1994 311618 82 
AQUIRE. 19W 212073 73 

USEPA. 1980a 
USEPA. 1980a 
USEPA, 1980a 
USBPA, 1980a 
IJSEPA. 1980a 
USEPA, 1980a 
USEPA. 1980a 
USEPA, 198Oa 

USCPA, 1980a 

Innrgmnia 
Aluminum Salvclinus fontinalis: Ilrook lrout 0.2 grams, 30 days 56 days 268 36 3.58351893 AQUIRE,  1994 213592 91 

Aluminum chloride Unio piclorum; Mussel; 9.417.7-10.18) cm 3 weeks 166.8 to 414.3 250 5.22246091 AQUIKB, 1994 2 1 0 0 7 6  90 
95 = Geometric Mean 8 C P  for ~ l u m i n a  - - - -. . . - - 

Cadmium Spirulina platensis: Ulue -green algae 
Spirulina platcnsis: Blue -green algae 
Spirulina platensis: Blue-green algae 
Spirulina plalensis; Blue-green algae 
Spirulina platensis: Blue -green algae 
Spirulina platensis, Dlue -green algae 
Spirulina platcnsis; Rlue -green algae 
Spirulina platcnsis: Blue-green algae 
Spirulina platensis: Blue -grcen algae 
Spirulina platensis; Blue -green algae 
Spirulina plalensis; Blue-green algae 
Spirulina plalensis; Blue -green algac 
Spirulina plnwnsis: Rlue - g ~ c e n  algae 
Spirulina platensir; Blue -gem; algae 
Spirulina platensis: Blue -green algae 
Spirulina plalensis: Blue-grecn algae 
Spirulina platensir; Blue --precn algae 
Spirulina platensis: Rlue.-green algae 
Spirulina platensis: Blue -green algae 

12 hours 
24 hours 
36 hours 
48 hours 
12 hours 
24 hours 
36 hours 
48 hours 
12 hours 
24 hours 
36 hours 
48 hriurs 
1% hours 
24 hours 
36 hours 
48 hours 
12 hours 
24 hours 
36 hours 

100 
100 
100 
100 
500 
500 
500 
500 

1000 
1000 
1000 
lOU0 
5000 
5000 
5000 
5000 

1 00w 
IOOM 
10IlOO 

AQUIRE,  1994 312317 
AQCJIRE. 1994 312317 
AQUIRE. 1994 312317 
AQUIRE.  1994 312317 
AQUIRE,  199.1 312317 
AQUIRE. 199.1 312317 
AQUIRE. 1994 312317 
AQUIRE,  1994 312317 
AQUIRE. 1994 312317 
AQIIIRI?, 19M 312317 
AQIIIRE, 1994 312317 
AQUIRE. 1994 312317 
AQUIRE. 1994 312317 
AQIJIRE, 1994 332317 
AQUIRE. 1994 312317 
AQIIIHE. 1994 312317 
AUUIRB, 1994 312317 
AQIJII<E, 19'11 312317 
AQUIRE. 19W 312317 



Table S-2.4 
nioconcentralion Data 

Baseline Risk Assessment 
Operable Unit  1 

NAS JacksonrmiIle, Jacksonville, Florida 
-A r -  Chemical Name 1 Age Exposure Concenlration BCF I In (RCF) 

i ~ f i J L  
Cadmium (cont.) Spirulina platensis: Blue-.green algae N R  48  hours lOOMl 1.55 0.43825493 

Spirulina platensis: Blue -green algae NR 
Spirulina platensis: Blue-green algae 
Spirulina platensis: Blue-green algae 
Spirulina plalensis: Blue-green algae 
Spirulina platensis: Blue -green algae 
Spirulina platensis; Blue -.green algae 
Spirulina plalensis; Blue -green algae 
Spirulina plalensis; Blue -green algae 
Spirulina plalensis; Blue -green algae 
Spirulina plalensis; Blue -green algae 
Spirulina platensis: Blue -green algae 
Spirulina platensis: Rlue -green algae 
Spirulina platensis: Rlue -green a[gae 
Spirulina plarensis: Blue -green algae 
Spirulina plalensis: Blue -green algae 
Spirulina platensis; Blue-green algae 
Spirutina plalensis: Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis; Blue-green algae 
Spirulina platensis: Blue-green algae 
Oncorhynchus mykiss; R a i n b o ~ '  trout.donaldson 
Coregonus clupeaformis; Lake whitef ih 
Cladoceran 
Craylish 
S lonefly 
Mayfly 
Mayfly 
Dragonfly 
Dragonfly 
Dragonfly 
Dragonfly 
Caddisfly 
Beetle 
Beetle 
Midge 
Midge 
Biting midge 
~ i r i n g r n i d ~ e  

N R 
N R  
N R  
NR 
N R  
N R  
NR 
N R  
N R  
NR 
NK 
N R  
N R  
NR 
NR 
N R  
N R  
N R 
N R 

46.21 grams 
26.63 grams 

1 2  hours 100 
24 hours 100 

36 hours 100 
48 hours 100 

12 hours 500 
24 hours 500 

36 hours 500 
48  hours 500 
1 2  hours 1000 
24  hours 1000 

3 6  hours 1000 
48  hours 1000 

1 2  hours 5000 
24  hours 5000 

3 6  hours SO00 
48 hours so00  

1 2  hours 10000 

24 hours lOOOD 

3 6  hours 1 0 0 ~  
48 hours 100M) 

72days  0.00127 
72 days  0.00125 

Copper Spirulina plalensis; Blue -green algae; 
Spirulina platensis; Blue -green algae; 
Spirulina platensis; Blue -green algae; 

NR 12 hours 100  

NR 24  hours 100  
N R 36 hours 100 

Reference 1 y? 1 
( ~ublicat ionl  

AQUIRC. 1994 312317 
AQUIRE, 1994 312317 
AQIJIRE, 1994 312317 

AQIJIRE, 1994 312317 

AQUIRE. 1994 312317 

AQUIRE,  1991 312317 
AQUlKE,  19% 312317 

AQUIRE.  1991 312317 
AQUIRE.  199-1 312317 

AQUIRE.  1994 312317 
AQUIRE, 1994 312317 

A Q U I R E ,  1994 312317 
AQUIRE, 1994 312317 

AQUIRE. 1994 312317 
A Q U I R E ,  1991 312317 

AQUIRE. 1 9 W  312317 
AQUIRE. 1994 312317 

AQUIRE, 1994 312317 
AQUIRE, 1994 31231'1 

AQUIRE, 1994 312317 
AQUIRE. 199-1 312317 

AQUIRE,  199-1 210688 
AQUIRE. 199-1 2113688 

ITSBPA. 1980b 
USEPA. 1980b 

USEPA. 1980b 

USBPA, 1980b 

USEPA. 1980b 
USEPA. 1980b 
USEPA. 1980b 
USDPA, 1980b 
USEPA. 1980b 
USEPA,  1980b 

USEPA. 1980b 

USEPA,  l98Ob 

USEPA. l98Ob 
USEPA. 1980b 

IJSEPA. 1980h 
USEPA, 1980b 

1.750 7.46737106 USEPA. 1980b 

25 = Geometric M a m  BCl'for Cdmium --I 
36.65 3.60141342 AQUIRE. 1994 312317 86 
39.51 3.67655380 AQIJ IRE,  1994 312317 86  

31.2 3.44041809 AQUIRE. 1994 312317 8 h 



Table 5-2.4 
Bioconceniration Data 

Baseline Risk Assessment 
Operable Unit  1 

r - - . . . -  .. ' 
NAS Jacksonville, Jacksonville. Florida 

I 
( Chemical Namc 1 Species I A F 1 Exposure 1 Concentration 

L I ..I -1-1 
Copper  (conl.) Spirulina platensis; Ulue-green algae; h'R 48 hours 

Spirulina pialensis: Blue - p e n  algae; 
Spirulina plalensis; 13lue -grcen algae; 
Spirulina plalensis; Blue -green algae; 
Spirulina platensis: Ulue -green algae: 
Spirulina platensis: I3lue -green algac; 
Spirulina plarensis: Dlue-green algae; 
Spirulina plalensis: Rlue-green algae; 
Spirulina plalcnsis: Blue -green algae; 
Spirulina platensis: Illue -green algae: 
Spirulina pla~ensis: Blue -green algae; 
Spirulina platcnsis; lllue -green algae; 
Spirulina platensis; nlue-green algae; 
Spirulina platensis: Ulue -green algae; 
Spirulina plalcnsis: Blue -green algae; 
Sp i~u l ina  platei~sis; Uluc -green algae: 
S p i ~ . ~ ~ l i i ~ i l  plalensis: Hluc -grcen algae; 
Spirulillo platcnsis: I3luc-grcen algae; 
Spirulina platensis; Hluc-green algae: 
Spirr~lina plalcnsis; Bluc -green algae; 
Spirulina p la lc~~s i s ;  13luc -grccn alsae; 
Spirulina plalcnsir: Hlue -green algae; 
Spirulina plalensis; Hlue -green algae; 
Spirulina platensis; Uluc -green algac: 
Spirulina platensis: tllue-green atgae; 
Spirulina plalensis; Illue -grcen algae; 
Spirulina plalensis; Blue -green algae; 
Spirulina plalensis; Blue -green algac; 
Spirulina platensis; Dluc --green algae; 
Spirulina platensis: Blue-green algae; 
Spirulina plalensis: Blue-green algae: 
Spirulina platensis: Blue -green algae: 
Spirulina platensis: Ulue -green algae; 
Spirulina platensis: Blue -green algae; 
Spirulina pIatensis: Blue-green algae; 
Spirulina plalensis: Blue-grccn algae: 
Spirulina platcnsis: Blue -g rew algae; 
k i a t i c  clam 
Cladoceran 
Stonefly -- 

I -  

12 hours 
24 hours 
36  hours 
4 8 hours 
I2  hours 
24 hours 
36 hours 
4 8  huurs 
17. hours 
24 hours 
36 hours 
48 hours 
12 hours 
24 huurs 
36 hours 
48 hours 
12  llours 
24 hours 
36 hours 
48 hours 
12  hours 
24 hours 
36 hours 
4 8  hours 
12  hours 
24 hours 
36 hours 
48 hours 
1 2  hours 
24 hours 
36 hours 
48 hours 
12  hours 
24 hours 
36  hours 
48 hours 

Reierence 

AQUIRE,  1914 312317 
AQUIRE. 1994 312317 
AQUIRE. 1994 312317 
AQUIRE,  1994 312317 
AQUIRE,  1994 312317 
AQUIRE,  1994 312317 
AQUIRE. 1994 312317 
AQUIRE,  1994 312317 
AQUIRE.  19% 312317 
AQUIRE,  199-1 312317 
AQIIIRH, 19Pl 312317 
AQUIRE, 1991 312317 
AQUIRE. 1994 312317 
AQUIRE.  1994 312317 
A Q l l l K E ,  1994 312317 
AQUIKI?. 1YY-I 312317 
AQUIRE. 195'4 312317 
AQUIRE. 1994 312317 

AQUIRE. 1994 312317 
AQUIRE. 1994 312317 
AQUIKB, 1991 312317 
AQUIRE,  1991 312317 
AQUIRE. 1994 312317 
AQUIRE. 1994 312317 
AQUIRE.  1994 312317 
AQII IRE,  1994 312317 
AQUIRE,  1994 312317 
AQUIRE. 1994 312317 
AQCJIRE. 1994 312317 
AQUIRE.  1994 312317 
AQUIRE.  1994 312317 
AQUIRE,  199-1 312317 
AQUIRE,  1991 312317 
AQUIRE,  1994 312317 
AQUIRE. 1991 312317 
AQUIRE.  1994 312117 
AQUIRB,  1994 312317 
USEPA, 198Sf 
USEPA, 1985l' 

203 5.31520597 . - -. . . - - USBI'A, 19851 -- 

1U = Geometric Mean BCP for Copper - 



Table 5-2.4 
Rioconcentraiion Data 

Baseline Risk Assessment 
Operable Unit 1 

Chemical Name r 
Lead Salvelinus lontinalis;Brook trout 

Salvelinus fontinalis; Brook trout 
Salvelinus fontinalis; Brook trout 
S~ lvc l inus  Continalis; Brook trout 
Salvelinus continalis; Brook iroul 
Salvelinus fontinalis; Brook Iroul 
Salvelinus Continalis: !rook trout 
Salvetinus Continalis: Brook trout 
Salvelinus [ontinalis: Drook trout 
Salvelinus Continalis: Brook trout 
Salvelinus continalis; Brook trout 
Colka fasciata; Giant  gourami 
Colisa i'asciata; Gianl  gourami 
Colb a farciala; Gianl  gourami 
Colisa fasciata; Gianl  gourami 
Colis a fasciala: Gianl  gourami 
Colisa fasciala: Giant  gourami 
Colba fasciala; Giant  gourami 
Colha fasciala; Giant  gourami 
Colba fasciata; Giant  gourami 
Colb a [asciala; Giant  gourami 
Colka fasciata; Giant  gourami 
Colka fasciata; Giant  gourami 
Colisa Casciata; Giant  gourami 
Colisa hsciata; Giant  gourarni 
Coliia fasciata: Gianl  gourami 
Colka farciala; Giant  gouran~i  
Colisa rasciata; Giant  gourami 
Colka fasciala: Giant  gourami 
Colba fasciala; Giant  gourami 
C o k a  fasciata: Giant  gourami 
Colb a farciala; Gianl  gourami 
Colba fasclata; Giant  gourami 
Colka fasciata; Giant  gourami 
Colka fasciala: Giant  gourami 
Colba fasciata: Giant  gourami 
Colita fasciata; Gianl  gourami 
Colka fasciata; Giant  gourami 
Coliisa fasciata; Giant  gourami 
Colka fasciata; Giant  gourami 
Colisa iasciata: Giant  gourami 
Coliba fasciata: Giant  gourami 
Colisa Casciata; Giant  gourami 
Colita fasciata; Giant  gourami 
Coliisa [asciala; Giant  gourami 

NAS Jacksonville, Jacksonville. Florida 

FLNGERLING. 7.3-10 cm 
FINGERLING. 7.3-10 cm 
FINGERLING, 7.3-10 cm 

FINGERLING, 7-10 cm 
FINGERLING, 7-10 cm 
FINGERLING, 7-10 c m  
FINGERLING, 7-10 cm 
FINGERLING. 7-10 cm 
FINGERLING, 7-10 cm 
FINGERLING. 7-10 cm 
FINGERLING. 7-10 cm 

N R  
N R  

N R  
NR 
NR 
N R 
N R 
N R  
N R 
N R 
N R  
N R  
N R 
K R  
NR 
N R  

N R 
NR 
NR 
NR 

NR 
N R 
N R 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
N R 
NR 
NR 
N R 

Species 

3 weeks 
3 weeks 
3 weeks 
3 weeks 
3 weeks 
3 weeks 
3 weeks 
3 weeks 
3 weeks 
3 weeks 
3 weeks 
8 hours 
8 hours 

16 hours 
1 6  hours 
I 6  hours 
24 hours 
24 hours 
24 hours 

S days 
S days 
5 days 

l O d a p  
IOdays 
IOdays 
l5days  
15days 
l5days  
20days 
20days 
20 days 
25days 
25  days 
25days 
8 hours 
8 hours 
8 hours 

16 hours 
16 hours 
16 hours 
24 hours 
24 hours 
24 hours 

5 days 
S days 

AQUIRE, 1994 315675 
AQUIRE. 1991 315675 
AQUIRE. 1994 315675 

AQUIRE, 199-1 31567.5 
AQUIRE. 1994 315675 
AQUIRE. 1991 315675 
AQUIRE. 1994 315675 
AQUIRE. 199-1 315675 
AQUIRE. 199.1 315675 
AQUIRE. 1994 315675 
AQUIRE. 1994 315675 
AQUIRE. I994 213784 
AQUIRE. 1994 213784 
AQUIRE. 1994 213784 
AQUIRE. 1991 213784 
AQUIRE. 199-1 213784 
AQUIRE, 1991 213784 

AQUIRE. 1994 213784 
AQUIRE. 1994 213784 
AQUIRE. 1994 213'181 
AQUIRE. 199-1 213784 

AQUIRE, 1994 213784 
AQUIRE. 1994 213784 
AQUIRE. 1994 213784 
AQUIRE, 1994 213784 
AQUIRE. 1994 213784 
AQUIRE, 199.1 213784 
AQUIRE. 1994 213784 
AQUIRE. 1994 213784 
AQUIRE. 199-1 213184 
AQUIRE, 1994 213784 

AQUIRE, 1994 213784 
AQUIRE. 1991 213784 
AQUIRE. 199-1 213784 
AQUIRE. 1994 213784 
AQIJIRE. 199-1 213784 
AQUIRE, 1994 213784 
AQUIRE. 1994 213784 
AQUIRE. 1994 213784 
AQUIRE. 19W 213784 
AQUIRE. 19P.1 213784 
AQUIRE. I9P4 213784 
AQUIRE.1991 213784 
AQUIRE, 1994 213784 
AQUIRE. 199-4 213784 

Age Exposure Concentration 

(pi$) 

B C F  In  (BCF) Reference 
Publication 



Bioconcentration Data 

. . . -. . - -. . - - -. - -. -. -. - 

I T Chemical Namc Spccies 

--- - -. . -. . -. . . . . -. . . - . -. - - 
Lcarl (cont.) Culka lasc/atx Giant gouriln~i 

Colka lasciala: Giant gourami 
Colua farciala; Giant gouranli 
Colb a fasciata; Giant gourami 
C:ulka fasciata; Giant ~ o u r a m i  
Culir a fasciala: Giant  goura~n i  
Colisa fasciata; Gianl  gourami 
Coliia fasciata: Giant  gourami 
Colka Fascinta: Giant  gnurami 
Coliia fasciata; Cialit gourami 
Colba  fasciata; Giant  gourami 
Colha fasciata: Giant  gourarni 
Colba iascia~a:  Giant  gourarni 
Colka  lasciata: G i a t i ~  gourami 
Colirn [asciala: t i i a r u  guurami 
Colisa iasciatih: (jiarlt gourami 
Colisn lasciatn; Giant gourami 
Colb a fasciala: Giant ~ o u r m n i  
Colha rasciain: Giant gouran~i  
Colba i'asciata: Giant gouril~ni 
Cnlha i'asciata; Giant g ~ u r a m i  
C o b  a i'asciata: Giant g m r ~ i n i  
Culisa hsciaia; GianL gournmi 
Culira fasciata; Giant gourami 
Colira fascinta; Giant  gnura~u i  
C:olba fasciata: Giant  guurarni 
Colisa lasciata: Giaut  gourami 
Colira [asciata; Giant  gourarni 
Colba iasciata; Giant gourami 
C o l i n  [asciata: Giaht gourami 
Colua fasciala: Giant gourami 
Cnlisa fasciatn: Gianl gourami 
Colba fasciata: Giant gourarni 
Colka fasciata; Gianl  gourami 
Colka fasciata: Giant  gourami 
Colka lasciata: Giant  gourami 
C o l i n  lasciata: Giant  gourami 
Snail 
Snail 
Stonefly 

Baseline Risk Assessment 
Operable Unil 1 

NAS Jacksonville, Jacksonville, Florida 

N R  S days 
10 days 
10 days 
lodays  
15days 
15days 
15days 
20days 
20 days 
20 days 
25 days 
25 days 
25 days 
8 hours 
8 huurs 

1368 
1368 

1368 
1402 
1402 
1402 
1301 
1301 
1301 
1300 
1300 
1300 
4 324 
4324 

8 l l r ~ l ~ r s  4324 
16 Ilours 4300 
16 lluurs 4 300 
16 hours 4300 
24 11r1ur.r 4285 
24 hours 4285 
24 llrlurs 4285 

S days 4188 
5 days 4188 
5 days 4188 

lodays  4 180 
l U d n p  4180 

l o d a y s  4180 
1 5 d ~ y s  4060 
15days  406U 
15days  4060 
20 days 4000 
20 days 4000 

20 days 4000 
25 days 4000 
25 days 4000 
25 days 4000 

In (BCP) 

1.16315080 

- 

Rererence 1 1  
Publication 

AQIIIRE, 1994 213784 91 
AQIJIRE, 1994 213784 
AQUIRE. 1994 213784 
AQUIRE, 1994 213784 
AQUIRE. 1994 213784 
AQIJIRE. 1994 213784 
AQIJIRE, 1994 213784 
AQUIRE.  199.1 213784 
AQUIRE.  1994 213784 
AQUIRE.  I994 213784 
AQUIRE.  1994 213784 
A Q U I R E ,  1994 213784 
AQUIRE.  1994 213784 
AQIJIRE. 19% 213784 
AUUlRI!. 1991 213784 
AQUIRE. 195'4 213784 
AQUIRE.  1994 213784 
A Q U I R E ,  1994 213784 
AQUIRE.  1994 213784 
AQUIRE.  1994 213784 
AQIJIRE,  1994 213784 
AQUIRE.  1994 213784 
AQIYIHE. 1994 213784 
AQUIRE, 1994 213784 
AQUIRE, 1994 213784 
AQUIRE.  1994 213784 
AQUIRE.  1994 213784 

AQUIRE.  1994 213784 
AQUIRE.  1994 213784 
AQUIRE.  1994 213784 
AOIIIRC. 1994 213784 
AQUIRE, 1994 213784 
AQUIRE, 1994 213784 
AQUIRE.  1994 213784 
AQUIRE.  1994 213784 
AQII IRE,  1994 213784 
AQII IRE.  19% 213784 
IJSEPA. 198% 
IJSEPA, 198% 
USEPA.  1985c 

Manganese l'hysa sp: Pouchsnail; 
Phgsa sp: I'ouchsnail: 



Table 5-2.4 
Bioconcenlralion Data 

Chemical Name Species 

Manganese (con!.) Corbicula fluminea; Asiatic clam 
Corbicula fluminea; Asiatic clam 
Corbicula flurninea: Asiatic clam 
Coibicula fluminea: Asiatic clam 
Plankton; Plankton; 
O[igochaeta; Annelid worm class 
Insccta: Insecl class: 
Osteichlhyes: Class - bony iishes 
Lemna minor; Duckweed: 
Chironomidae: Midge family; 
Crusracea; Crustacean class: 
Unio pictorum: Mussel: 
A n d o n t a  cygnea; Swan mussel: 
Abramis brarna; Bream; 
Abramis hrama; Bream; 
Abramis hrilma: Bream; 
Stizostediun lucioperca; Pikeperch 
Stizostedion lucioperca: Pikeperch 
Srizostedion lucioperca:Pikeperch 
Melosira varians; Diatom; 
Elodea sp: Walemeed:  
Lemna sp;  Duckweed; 
Planaria sp: Planarian, l l a twom 
Tubilex sp; Tubificid worm; - NH N R  16.66 to 23.23 14.583 9.58761174 A Q U I R E ,  1994 21.5511- 80 

1,494 = Geometric Mean BCF lor Mariganere ( 

Baseline Risk Assessmenl 
Operable Unit 1 

NAS Jacksonville, Jackson~ille, Florida 

Zinc Asialic clam 
Asiatic clam 
Asialic clam 

Mavflv 

Year 
o r  

Publication 

126.2 4.83786795 VSEPA,  1987a 
71.6 4.27109507 USEPA. 1987a 

10'2.2 4.626931 67 USEPA,  1987a 

1.130 7.02997291 USEPA,  1987a 

NR N R  60 470 6.15273269 AQUIRE,  1994 218433 80 

N R  N R  60 1.800 7.49554194 AQUIRE.  1994 218433 80 

N R  N R 70 470 6.15273269 A Q U I R E ,  1994 218433 80 

N R  N R 70 2,100 7.64969262 A Q U I R E ,  1994 218433 80 

N n  ' NR 32 690 6,53669159 A Q U I R E ,  1994 2128'30 78 

N R  N R  32 88 4.47733681 AQUIRR. 1994 212830 78 
N R  NR 32 28 3.33220451 AQUIKl i ,  1994 212830 78 

661-824 grams NR 32 84 4.43081679 AQUIRE.  1994 212830 78 
NR N R  148.5 10.900 9.29651806 AQUIRE.  199.1 218581 75 

L A R V A E  K R  < 30 3.900 8.26873183 AQUIRE.  1994 315437 82 
N R  K R  < 30 1,100 7.00306545 AQUIRE.  1994 315137 82 

12.5 grams N R  c 30 160.003 11.9829290 AQIJIRE, 1994 315437 82 

28.5 grams N R  < 30 350.000 12.7656884 AQUIRE.  1994 315437 82 

350 grams N R  < 30 600 6.39692965 A Q O I R E ,  1994 31.5437 82 
350 grams N R < 30 240 5.48063892 AQUIRE.  1994 315437 82 
350 grams NR < 30 170 5.13579843 AQUIRE.  1994 315137 82 
500 grams N R  < 30 260 5.56068163 AQUIRE.  1994 315437 82 

500 grams N R  < 30 210 5.34710753 A Q U I R E ,  1994 315437 82 

500 grams NR < 30 70 4.24849524 AQUIKE, 199.1 31543'1 82 

N R NR 16.66 to 23.23 59.052 10.9861736 AQUIRE.  19'94 215512 80 

N R  NR 16.66 t o  23.23 12.465 9.43067899 AQUIRE. 1994 215512 80 

N R  N R  16.66 t o  23.23 46.647 10.7503638 A Q U I R E ,  1994 215512 80 
N R NR 16.66 t o  23.23 2.255 7.72090525 A Q U I R E ,  1994 215512 80 

. . 
Sloiiefly 106 4.66343909 USEPA.  l987a 

-- 
162 = GeomeUic Mamn BCF lor Zinc- 

BCF In (BCF) Age 

NOTES:  

Reference 

N R  = Not Reporled 
cm = cenlimeters 

Exposure Concentral ion 

(P@L) 



Table 5-2.5 
Ingestion Toricity InIormation Tor Terrestrial and Semi-Aquatic Wi ld l ik  

Barcline Risk Arrcsimcnt 
OpernbIc Unil  1 

NAS Jncksowillc, Jsckaonvillc. Florida -- 
Durst ion Lctbal R1V SubClhal RT\, Refaen- 

mgntpBW-day 
LOAEI. NOAEL . . I 

VULA'I ' ILE O R G A N I C  CUMPO UNUS 
I-- 

NR 
NR 

NR 
NR 
1 dorr 
IS7days 
NR 
NII 
13 wrrkr 
34 wrrkr  
93 - 99 days 
13 wrrk.1 
13 u,rckr 

Siuplr dorr 
NR 
NR 
1 3 w c r h  
NR 
2yrara 
I82 days 

NR 
N 11 
KI1 
2 ycarr 
3 mrwtllr 

27 wrrkr 

6 wrckr 
13 w r e h  

76 days 

12u.rrks 
13 w c r b  

103wrrkr 
J days 

90 d a p  
32 days 
40 days 
NR 
NS 
90dayr 
NS 
Prrpllaov 
3.5 monlhs 

Rcprorhrtivr ciir& 
).IorlaliIy 
Morialily 
Morlalily 
MmLalily 
h h ~ l a l i l y  
Hrrualopuiclir r [ i d s  
hiorlalily 
Morlali(y 
NOAEL l o r  orurolopkal c l f r h  
NOAEL tor FrlaloririlyhaUorulrtiunr 
Ioocsscd lNcr and  kiincywright 
Hhlopa lbs lo~ iml  r h a n g c ~  in livcr 
Ionrsacd Iivcr wrigbt, hepatic ncrrosi. 
Morlality 
hiorlalay 
hiorlalhy 
NOAEL Ior rcprodurtkr cfirtls 
hlorlality 
Lbrr lraionr 
L i r r  sod k idwy ioririty 
Mortality 
Mortality 
Mortality 
Mortality 
Lwrr toxicity 
Mortality, blood rhrmalry, hirtopatholrqy 
Mortelity 
Inrvrrriblr  Lrrlrular danmgr 
Mortality 
Morlality 
Hrpalotoririly 
Iorrcasrrl Iiwr andkidncywripht 
hturlalily 
D c l r r a r e d o p c o i i e l d a d ~ h y  
Murlality 
hiurla lily 
D e n r a w d  dam andirlslwriphlr  
I l r ~ ~ ~ ~ ~ l o l o ~ i n ~ i o ~ h c m i r a U o r ~ ~ ~ ~  weight r i tc& 
hinrlaliiy 
hiortality 
tilprradivity, dcrrrarcdBW, mortal ty 
Mortality 

K I F C S ,  1993 
RTECS, 1993 
S a x  1984 
RTECS. 1993 
RTECS. 1993 
TBD. 1984 
USEPA, 19SC 
RTECS, 1994 
R'IECS. 1994 
ATSDR, 1991s 
IRIS, 1991 
USEPA, 1914b 
IItIS, 1991 
USEPA, 1 9 8 6  
ATSDR. 1989 
NIOSll ,  1985 
NIOSII, I985 
ATSDR, 1992n 
IRIS, 1988 
IRIS, 1988 
iR1S. 1991 
NIOSII. I965 
RTECS. I991  
R'IIICS, 1994 
K I I ~ C S .  1994 
IKlS.1991 
USEPA. 1 9 8 k  
A'ISOR. l969a 
AISDH. 1989a 
NIOSII, 1985 
'L'BII, 1984 
Bubcn aod O'FlahnLy. 1985 
IRIS, 1991 
NIOSII, 1985 
ATSDR, 1992b 
NIOSII. 1985 
N10SIL 1985 
ATSDR, 1991b 
USEPA, I98M 
NIOSII, 1965 
NIOSII, I985 
IRIS. 1991 
IIill aodCsmanl r s r .  1806 

Rat 
Ral 
Rat 
Mnurr 
Rabba 
Rat 
l lat  
Rat 
M o u w  
Rat 
nrbbit  
h t  

f iurc 

Ral 
Ra l  
hluurc 
R3L 
Ra l  
Kal 
I b l  
1la1 
I tal  
1Iog 
Rabbit 
Rat 
I tat  
Itat 
I t  a t  
I t l t  
hlrmrr 
hlourr 
Rat 
Rat 
Mrmrr 
Mourc  

Rat 
Mouse 

Ral 
I lal  
I lal  
l l a l  
lapancsr quail 

Oral 
OralLDs 
Oral I.Dm 
Oral Illr,  
Oral LOr, 
Oral LO- 
Oral (chronic) 
OralI.Dx 
O T P I L D ~  
Oral (mbchronk) 
C o n x r t r d  inhalatir>rr 
Oral{wbcbrouir) 
Oral (snbchronlr) 
Oral ( ~ ~ u b ~ b r o u i P )  
OralLD- 
Singlr o ra ldor r  
Singlr orel doar 
Oml  ( s~~brhron i r )  
S i ~ ~ g l r  orsl rlosr 
Ora l ( rh ron~r )  
Oral (subrt~ronic) 
Oral [.Dm 
OrdI.11, 
O'RII,~) 
O,&I 1WW 
Oral (rhronlr) 
Or;bl ( r ~ ~ l , r h r w ~ i c )  
Si118lr oral clue 
Oral (aul~rhronk) 
Sinplr oral dore 
Siuglr oral dorr 
O r s l ( n ~ b c h ~ o u i c )  
Oral (ruhchronk) 
Oral LOx 
Oral(mbchronk) 
Siagk oral  dore 
Sioglr oraldnrr  
Oral[ru?rhi-gcnrrmtinnal) 
Oral ( r ~ ~ b c l ~ r o n i r )  
Singlr o ~ s l  doar 
OralLDm 
Oral (chronic) ' 
Oral (arulc)  

B r m r n r  

2 - B u t a l n w  ( r u r r o p l r  lor 
2 -h r raunw)  

Csrbondhul td r  
Chlorobrmrm 

Vinyl chloridr 

Xylrnc$(Lotal) 

SEMIVOLA'II1.E O R G A N I C  
Arcnaphthror 

C O M P O U N D S  
h ions t  
Rat 
Hat 
hlourr 
Rodrob  
Mourr 

Rodrnb  
Rat 
Ka t 
Muusr 
h.Iob~sr 

Ihlclhir  

Oral(rbroniP) 
Oral(cbronk) 
Oral(cbronk) 
OralLDm 
Oral (cbrooir) 
Oral (rbronir) 
Oral (chroair) 
Oral (chronir) 
Oral (rhronic) 
Oral 
Oral ( n ~ b c l ~ r o n k )  
Oral (cLrouic) 

Lwrr vr igh l io r r t a s r  
Physiofogiol chaogrs 
Pb~io log i ra l  changes 
Mortality 
CarcmogrnidLy 
Clinical and palholopiral riicrls 
Carcmopoiri ly 
Sterility in olir+g 
Rrprorh~d ivr  

IRIS, 1990 
USEPA, 1 9 8 4  
USEPA. 1 9 8 4  
KIECS. 1993 
Eislcr. 1 9 8 7 ~  
IRIS. 1990 
Ehkr. 1987a 
USEPA. 1984c 
USEPA, 198je 
h ia rKc~nic  s n d A u ~ r v i o r .  1881 
, m I > I t .  1993b 
rk l r r .  I90la 

Mnhi-gcorratioual Dct~rascdfrrlDily of F 1  progrny; drnrscd F2 Mlcr sire. 
6 ruoolhr hiorla lily -1201 
NS Carriunprl~irity 



T a b l e  5-2.5 
I n g e s t i o n  Toriciiy I n C o r m a i i o n  for T e r r s i r i a l  and Semi-Aquatic W i t d l i E e  

rupkpBW-day mgkpBW- day 
OralLDSO LOAEL LOAEL KOAEL 

IRIS. 1990 Oral (cbrouic) 
OralLD, 
01al 
Oral 
Oral 
Oral 
O C ~ I L D , ~  
Oral W3 
OralLD, 
Oral (rbrouic) 
Siaglr oral rlorc 
Oral (chronic) 
Oral (chrouic) 
Oral (rubrbrooic) 
Oral (chromic) 
Smglr oraldorc 
OralLD*, 
Oral 
Oral 
0111 
Orsl  
Oral 
Oral 
OralLDl 
Oral 
Oral 
Oral 
Oral 
01al 
O ~ a l l D ,  
OraILD*, 
Orsl  
Oral 
Oral 
0 1 a l L D ~  

I 
l l m o n t h r  
NR 
NR 
NR 
NR 
NR 
NR 
NR 

Rat 
Rat 
Rat 
Rat 
Rat 
Ral 
Mouse 
Guoics Pig 

Rat 
Rodrnh  
R d r n h  
R d m C  
Mouse 
Ra l  
Rat 
Monrc 
Rat 
Rat 
Ral 
Rat 
Rat 
Rat 
Rat 
Moult 
Momc 
hlollsc 
hiouar 
hlourc 
Mourc 
Rabhii 
Ciuiora pig 
Ciuioce pig 
Mammal 
Memmsl 
Mourc 

Mourc 
Ral  
hlourc 
Mourc 
Rodcnh 
Rat 
Rat 
Rat 
Rabbit 
Rat 
Rat 
Rat 
Ra l  
Mourc 
hlourc 
hlourc 
Ra l  
Rat 
Rat 
Rabba 
Rabbit 

D %? 
Cal 

RTECS. 1994 
RTECS. 1994 
RTECS. 1994 
RTECS, I994 
RTECS, 1194 
RTECS, 1991 
RTECS, 1994 
USEPA. 1986 
Ehlrr ,  19878 
ATSDR. I99 l r  

l 3 w r c h  
103 accks 
45 dsya 
1 ycar 

ATSDA. 1991c 
-1 ATSDR, l 9 9 l r  

ATSDR, 1989b 
IRIS. 1991 
Sax  1914 
RTECS. 1993 
R 'ECS,  1993 
RTECS. 1993 
RTECS, 1993 
RTECS, 1993 
RTECS. I993 
RIECS,  1993 
RTECS. 1993 
RTECS, 1943 
R ' E C S ,  1993 
RTECS. 1993 
RTECS. 1993 
RTECS, I993 
RTECS. I993 
RTECS, I993 
RTECS, 1993 
R'TECS. 1993 
RTECS, 1993 

- RTECS, 1993 
sndNIOSlh198S 

RTECS, I993 
RTECS, I994 

125 IRIS. 1990 
125 IRIS. I990 

ELkr.  198% 
NIOSH, 190.5 
Vrrachunco. 1983 
ATSDR, 1990h 
Vcrrrbrmco. IPS3 . 
KJSDR. 1990h 

50 IRIS, 1991 
USEPA, 199% 
USEPA. 199ib 
AlSDII ,  1 9 9 0 ~  
R ' E C S ,  1994 
ATSDR. 190% 
LISTPA, 198% 
T D B ,  1981 
LISEPA, 1 9 8 k  
IISTPA, 198B 
USEPA, 198U1 
USEPA, I98m 
USEPA. I98I*l 

Renal c l i rds  

hlurtalily 
Ncpbrqatby: dioiml andpa tho logbl  dia l s  
Hrmalologinl rhangra 
Carrioogrniriiy 
Mortakty 
Mortality 
D r r r c u r d  RBC counts 
Mortaldy 
CNS rtimulatiao 
Lor9 in body wcightlncurotoric~ly 
Ocular lrsionr 
Dcrrcastd body weight gain 
hlortaldy 
hlortality 
Iumrasal liucrscigbl 
hiorlalhy 
hiortality 
Mortality 
Mortality 
MortalL): 
Morlsljly 
Mmtalitv 

Oral (aubrhronic) 
OralLD, 
Oral (rubchronic) 
Oral (chronic) 
O n l  (chronic) 
OralLD- 
OralLDu 
Oral 
OralLD*, 
Oral (subrbronic) 
Single oral dose 
Oral (rbconic) 
Oral (mbchronic) 
OralLDSo 
OralLDm 
Oral (aubrhroo~c) 
Oral LD9 
Oral LD9 
OralLn*, 
0 1 a l L D ~ ~  
OralLD, 
OralLD, 

Oral (subrbronir] Cirrtational R r d w r d i r t a l  body weights - 
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Table S-2.5 
Ingcs tion Toxicity Information for Terrestrial and Semi- Aquatic Witdlile 

Barcline Risk Aaacsrrncnt 
O p t r s b l c  Uni l  1 

Rat 
Rat 
Rat 
Rat 
Rat 
Rat 
Ra1 
Ral  
Ra l  
hlousr 
hiouar 
Mourc 
Mourc 
Mmrc 
M I I ~ I S F  
Rabbil 
Rr. b bit 
Glriuea pig 
Hemrirr 
I h g  

Do8 
Dog 
Mookry 
Chlckrn 
Rork d o w  
Bkck dnrk 
Mallard 
hlalkrd 
Mallard 
Msllard 
Mallard 
CalZoroia quail 
lapaorar qua11 
Phrasmt 
S a n d M  m n c  
Ktrtrrl  
Krslrrl 
Barn ou.1 
MOIISE 
Mourc 
Mousr 
Mouse 
Ra l  
Rat 

Dog 
Doe 
Monkey 
Mourr 
Rat 
R a t  
Guinea pig 
Rl b bit 
Haur r  s p a n m  
C b ~ r k r n  
Rock dove 
GrayparlrirIpr 
Chukar 
J a p a v a r  quail 
Japanmr quail 

I 
OralLDS, 
OcaILDS, 
Oral 
Oral 
Oral 
Oral 
Oral 
Oral  
Oral  (chrooic) 
0121 

OralLD, 
OrdLD, 
Oral 
Oral 
Oral 
Oral 
OralLDw 
Oral 
O,alLD, 
OrttLD, 
OralLD, 
OralLDa 
Oral 
OralLD, 
Oral (rubrbronir) 
Oral LD9 
01al (chronic) 
O n l L D 3  
Orat (s~rbcbrouic) 
Oral 
Oral 
Oral 
Oral LD.w 
OralLDm 
0 d L D 9  
0 1 a l L D ~  
O ~ a l  (rhrooic) 
Ocal (rbrooir) 
Ocsl (rbronic) 
OralLD, 
Oral (chronk) 
Oral (rhronir) 
Ora l ( rb ron i )  
Oral (chronic) 
Oral (rbron~c) 
Oral (chronic) 
Oral(chronir) 
Oral(rbronir) 
Oral (aubrhronic) 
Oral (subrhronk) 
Oral LDs 
Oral LD, 
OralLDw 
OralLD9 
OralLDSo 
OralLDm 
OlaILD, 
OxalLD,, 
01alLD, 

NAS Js&slrronM'llc, Jackaonvillc, Florid* 
EIIcd 

Oral L D ,  NR 

I -- 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
3 pmcrstlom 
2yrars 
NR 

NR 
NR 
NR 
NR 
NR 
NR 
NR 
h'R 
NR 

NR 
NR 
1Owcrka 

2 years 

96 day 
N R  
N R  
2 yeall 

7 w k -  l y  
I y r a r  
2 y r a r a  
NR 
8Ourtcks 
2 yrar 
2 yrar 
2 yrar 
Zyrar 
Zyrar 
27 moolbl 
120 d a r  
4 wks 
120dayx 
N R  
NR 
NR 
NR 
NR 
NR 
NR 
NH 
5 d a p  

- - - - 
OralLDSO LOAEL I LOAEL NOAEL I 

hiorlalily 1 871 RTECS. 1993 

Rcdurrd r w h r l l  thirknrsr 
EgphcU lhioniog 
E w h r l l  thinning 
R c p r o h d k c  
Modality 
Morlali?y 
hiorlalily 
hlortality 
R c d u m d r ~ h r l l  Lhickkocsr 
R c d u m d r w h c l l  lhirkoras 
Rcdumd tp,pbrll Ihirkncss 
Mortality 
Body trcmm 

Lir-cr c n l a r g c m r ~ a r l  h k t o p a l h o l o ~  
Hrpaticcancrr 
Hidologic rhaogra 
Liwr ksionr 
Inmcard  herwcight:  livtr~borlywrigbl 
Hrpa toqI r  dcprnaalioo 
Trcmors and Coovmioor 
Dctrrsscd pwp annrival 
Operant bchador 
Moflallty 
Morlality 
hlorlility 
hlorlalhy 
hiorlalily 
hlortalay 
Mortaliy 
Mort;llky 
Mortality 

. . 

[b] 

USEPA, lPB5a 
RTECS. I993 
RTECS, 1993 
RTECS, 1993 
R E C S ,  t993 
RTECS. 1993 
RTECS, 1993 
IRIS. 1991 
USEPA, 199% 
RTECS, 1993 
USEPA. 198Sa 
R E C S ,  I993 
R E C S ,  1993 
R'IECS. 1993 
RTECS, 1993 
RTECS. 1993 
RTECS. 1993 
RTECS. 1993 
R'I'ECS, 1993 
RTECS, 1993 
USEPA, I9Ma 
RTECS, 1993 
RTECS. 1993 
USEPA. 1965a 
IISFWS. 1984 
Looprorr ~ o r l  Strockll. IP'n 
USFWS. 1984 
Lougcorr ~ n d S t r m k I L  1977 
USEPA, 199% 
USEPA, 1 9 9 s  
USEPA. 199% 
USFWS, 1984 
USPWS, 1984 
USFWS, 1984 
USFWS. 1984 
CISEPA, 1985a 
Wirmeyrr, r t  a].. 1986 
Ianpror r  pod SlrurkII. 1977 
Allru ct  sL, 1979 
NCI. 1978 
IRIS, 1991 
ATSDR, 1991r 
ATSDR, 198ib 
IRIS. 1991 
IRIS. 1991 
ATSDR, 1987b 
Smith r l  a].. 1976 
V i g o  k Brlhard ,  1975 
Smhh r l  a L ,  I916 
AUrn clal.. 1979 
Allen rlaL. 1979 
Allen rlaL. 1979 
USFWS, 1984 
Allco rlaL. 1979 
USPWS, I984 
USPWS. lPB4 
USFWS, 1984 
IIdl rtaL. 1977 



Table S . 2 . 5  
Ingestion Toricily Informalinn Shr Tcrrerlrid and Semi- Aquatic Wildlife 

Bsaclioc Riak Ascs imenl  
Opcrnlrlc I l n i l  1 

-. NAS Jmckaonvillc, Jackaoovillr. P k z i d -  
Trs l  h ~ c  m r d  

I- 
NR 
5 d a p  
NR 
5 dap 
5 daya 
NR 
NH 
N K  
NR 
NIL 
NII 
NI1 

NIS 
N11 

6Owrrks 
2yrarr 

I grwn l i oo  
2 yrarr 
NH 
N K  

2-3 grnrll>r 
15 rhyr 
NI1 
Sinplr oral duar 
NS 
24ivrrkr 
N l l  
N l l  

NR  
N K  
N K  
Lldayr 
5 6  days 
ldctimr 

16 u~nnlhr 
l i i r t in~r  

13ucrks 
68 wrrkr 

I3 wrrks 

I0 days 
13wcckr. 

NR 
NI< 

3.2yrars 
N1l 
NR  
h'R 
NR 

Rednrrd bncly wclght gain01 ~>rwborm 
H.xlurcrl pmvlh 
Morlaldy 
NUAIiI .  for I h l b  
ILonpviiG bloutlglurosr: rholralrrol 
Dmrrrrrl HHC..rwrlljng of hrpaiir mrds 
Hrl~rmhrdivr cffcrt. 
Hrprod~rrlivc r f f r h  
Mnrtalilty 
Morlality 
Morlalily 
hiorlalily 
N O A E L i o r  repprudurlinn 
NOEL 

NIIEI. 
Ni l l i l .  

NOEL 
I l rna l  ~ ~ H r a r h u r l ~ ~ r r  rhaugrs 
I.OAl(I. lor reaalr i i rr tr  
1)rnrarrd omria#lwright 
10% pop~ la l on  mort;l[ily 
hiorta lily 

lnrrrasr i n  lung r a m m a s  
NOAEI. 

Rcpradurtiua clfcrtr , 

Htprodurlivr r i fe& 
Rrprorh~rlivr cflrrtr 
Rrpmda~rIivc r l i r r t r  
Morlsl iy 
Mortality 
Mn~Lilidy 
Rr l~m~h ld i v r  c i k r t .  
R r l ~ r o h ~ i i v e  c i i rds  

( OraILD55 LOAEL ( LOAEL NOAEL 1 
USFWS, lgd4 r--+ [b] 1311t C ~ B ~ . ,  1975 

79 USFU'S. 1984 
I l i t l  r l a l ,  1975 
Ilill r t a l .  19X 
USFWS, I984 
USI'WS, 1904 
LISFWS, 1981 
A k a  r l  sl, 1979 
A l ku  rt aL, 1979 
Allrn el  a]., 1979 
Allcu ct al. 1979 
Allrn rt aL. 1979 
Al lrn r taL .  1979 
IRIS. 1993 
IRIS, I991 
IRIS, 1991 
USEPA, 198% 
Sax, I96,1 
Ssr, 1984 

Em NIOSII, 1987 
100 l l r r u w z i  h #I,, 1989 

Slrz ID84 
n'TSI>H, 19Yti 

0.35 (%,aha) IIIIS, I993 
[IIj<,q A'l'SllI<, 19911 

0.61 IULTS,  I993 
{ X Z ]  H'I ECS. I993 

763 H'l E('5. 1993 

C 2 4  KI'ECS. 1993 
323 I:.kCr, 1988 1 

CiG] [I,] Ei~kr .  1988 s 
1 7  [b]lIrrmcyer. 1 9 n  

0.825 IRIS, 1990 
5.1 IlIIS, 1990 

0.25 II!IS, 1990 
31.5 IRIS, 1990 

142 IRIS, I993 

RTPCS, 1193 
RTECS, 1993 

23 R ' I E r S ,  1993 
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J06bl 'UUSLV 
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$067 'qme>S pmz Ilelmq 
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PQ~I 'es 
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91661 'XaSLV 
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91661 'nasLv 
8166~ 'aoslv 

1667 'IX~I~II~J~ pns +!IIUO 
SL61 '0EWClIL)IJ pile >!mqU&%l 
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Table S .-2.5 
Ingestion Toxicity IoTomation Tor Terrestrial and Semi- Aquatic Wildlife 



Table S -2.6 
RTVs Sclccled lor J?cological Risk  Assessmenl 

Units  (rng/kgBW/day) 

. - - - - - -. -. - 
VolatiIc Organic Thmp?? 
Acerune  
Benzenc  
2-  I lu l a r lu i~c  
Carbon  rlisullidc 
Chlorobcrlacne 
1.1 - D i c h l o r w t t i a t ~ c  
1 . 2 - D i c h l ~ r ~ l l l y l c ~ ~ e  
Blhylbenzcnr 
Merhylenc chlurklc 
1.1.2.2-' I 'etrachloroett~anc 
' i 'cr racl~ lorocl l~y1ct~c 
'I'olue ne 
'I'ricbluruc th ylsnr 
Vinyl chloride 

A c c t ~ a p h l h y l c ~ l c  
.Anthraccne 
Hcnzo(a)anrhraccne 
I3cllzo(il )pyrcnc 
Ut.nzt~(b)llur>ral>~hclie 

B c ~ ~ z o ( g . h . i ) p c t y l e ~ ~ c  
Bcnzo[k)tluoranllle tle 
Uennoic acid 

Burylben7.ylphLhalate 
Carbazule 

Chryscne 
Dihenz(ah)anthraccne 

Dibenzo lu ran  
I X - n -  butylphthalare 
Di - n- wry lph t t~a lh lc  
his(2- Bthylhcxyl)ph~h;llate 

l ' luoranthcne 
I'luorenc 

Indcno(l.2.3- cd)pyrenc 
2- Melhylnaphrt~atcne 
4-Mclhylphcnol  
Naphthalene 
I 'henanthrenc 

i . . -- 
600 273.000 GOO ( c ]  
760 10 10 
547 173 [ l ]  173 
NA 1 I 1 I 
250 89 89 

98 120 us  Lei 
40 9 9 

7011 291 291 
320 52.6 52.6 

250 I ~ I  3.2 3.2 
1.620 100 100 
1 .(I00 76 76 

4 80 7.50 480 [ c )  
100 130 100 [?I 
860 SO0 . . . 

m n d i  - - - -. - - -. -. - 

24 ["I 10 (Il] 10 
24 [Ill 

3.400 

24 Ill] 
24 
24 [ t l ]  

24 ["I 
24 111) 

N A 

466 
100 
24 ( h ]  

24 ("I 
325 

1.303 
1.303 

160 
40 
24 [h ]  

24 PI 
326 
220 
107 

10 ( h ]  I 0  

'0  [ h l  10 
10 [ t l )  1O 
I 0  10 

10 [ h l  10 
10 [ h l  10 
1lJ l h l  1 0  
40 40 

4.900 466 [e l  
NA 100 [e l  

10 (tl] 10 

1 0  lhl  I0 
60 60 

125 125 
125  125 

35 35 

10 [I11 1 0  

l o  PI 1 0  
l o  PI 1 0  
l o  [h ]  I 0  
50 5 0  

10 l h l  1 0  

GOO 273.000 600 [e l  600 273.000 6U0 [el 
760 10 1 0  760 10 1 0  
547 173 If] 173 547 1 7 3  [l] 173 
N A 11 1 1  N A  I t  11 
250 89 89 250 89 89 

98 120 98 re] 98 120 9a lei 
40 9 9 40 9 9 

700 291 291 700 291 291 
320 52.6 52.6 320 52.6 52.6 

250 [c] 3 .2  3.2 250 {g] 3.2 3.2 
1.620 I no 100 1,620 100 100 
I .OU0 76 76 1.000 76 76 

481) 750 480 [el  480 750 480 [c] 
1 00 130 100  [el 100 130 100 ( c l  

2.014 [gl 500  soo . 8 60 50II . . SLID -. ... 

- - -. - -. -. . 
24 [ h )  10 (111 10 24 i h l  lo lhl 10 

RTV-SUMMP W K l  





Table 5 - 2 . 6  
RTVs Selected f o r  Ecological Risk Assessment 

Units  (mglkgBWlday) 

Baseline Risk Asscssmenl 
OpcrabIe Unit 1 

NAS Jacksoriville, Jacksonville, Florida 

Notes: 

NOAEI. = N o  Ohscrxd Advcrsc 1JiTecl I.cvcl. Valuc correspunds [ o  h e  hoxcd valuc inTablc 5-25,  

L O A E L  = Lowcst Ol~scrved Advcrsr 1Xcc l  1.evcl. Value corresponds to rhe boxcd value in 'Table S-2.5. 

IJ)5tl = Median Icrhnl dose. Valuc corrcspoilds t r ~  one - liTth of thc boxcd value from Table S -  2.5. 

N A  = Nor  availablc. 

[a)'l'hesc H'I'Vs rcprcrcnt sak rhcttical concctirratiwls lor rhecotton mousc and Ihc shor~ tailed shrew. 

[ t ) ]  'I'hesc H1'Vs reprcscnt sak clwniical cor~ccntratior~s fur the Amc!ican woudcock. meadowlark, and l l ~ c  sporrcd sanrlpipcr. When no data were avaihhle, the small mammal value was used as a surrogate 

[c]'l'hesc HTVs rcprcscllt ralc c lh~~nica l  cor1~~ntrdLionl 101 Itlc rcd  1'1m and h e  raccooll. When nudata wcrt: wailable. the sl l~al l  nlanI[n;d values were used as a surruptc.  

[(I] These H'I'Vs rcprcscnr sal'c chcruical cnncc111rariu1~s Tor lhc #rear I~o r rwJ  owl. the orprey, and the great hluc I x r o n  When no data were avaialrlblc. the s ~ i ~ n l l  bird r x  small ~nammal values were used as n 
surrogate. 

L c , h a ~ l ~ l ~ ~ j  hfa1111n;i l a ]  
Subleiha1 SeIedcd 

( 1 / 5 1 , 1 > , ~  LOAEL KI'V 

1.2E-02 10) 1.DE-07 [r,] 1.0B-05 

1.2E-02 [o ]  1.OE-0s [ o ]  1.0E-0s 

1.21:-01 l o ]  1.01':-04 [ 0 ]  1.01!-114 

1.2E-01 Lo] 1.011-04 I n ]  l.OI!-04 

I.?E-03 [ o ]  LOL-06 l o ]  1.0E-06 

[ c ]  The lerhal K'I'V was selected Tor mudcling ruhlcthal c lkcrs  hecauss rcccptors exposed to the compound are likely l o  exhibit lethal effects prior to any sublethal eClecrs; this represents the most conservative 

s c ~ r ~ a r i o f o r  ev~luat ing rural risks to reccprors. 

[TIValue is ari NOAEI .  rather ha11 i! ctlrrmic l.OAI!I.. 

[g] Value is an acure 1,OAlJI. rather Il lan an I.1)50. 

[ h ]  'I'he small mammal valuc lor bcnzo(a)pyrcne was urcd A S  a rurrogarc. 

[ i j  A l l  values lor dicldrin were upcd as surro&arcs. 

[j j ' l 'he small mammat value I'nr 4.4'-L)1)'1'14.4'-11IJI! war uscd as a surrogate. 

[kj'l'hc small bird valuc Tor 4.4'-l)r)'Tll.4'-1)Dl': was urcd as a surrogate. 

[ I ]  'I'he predalory mammal valuc lor 4.4'-1l11'3'/4.4'-DnE was used as a surrogate. 

[m] The small rnanimal value Tor dieldrin was used as a sllrrogate. 

[ n ]  A l l  valucsfnr heptachlur were uscd as surruptcs. 

[oJValue (or 'I'CDI) Crom USt!I'A. 1993d. Lcthal H'I'Vs are equal to one-lil'lh d a  calculated28-day I>D50 iorguinea pigs and 37-day LDS0 for ring-necketl phcasanrs. Toxic Equivalency Factors 

(TEFs) obtaincd Tro~r~ USEI'A. (1989) wcrc divided by the selccrcd TCDD H T V  lor Lhc rul lowin~, congeners: 1.2.3.4.6.7.8-HpCDD (0.01). 1.2.3,4,6,7,8- I IpCDl7 (0.01). OCDD (0.001). OCUl: (0.001). 
and 2.3.7.8-'I'ClII: (0.1). 

Small Bird b 
L c t h a  dFq selected 

_(IML,D, L O A H -  RTV 

3.OE-01 [o] 1.4B-04 [o] 1.4E-04 

3.OE-01 [o ]  1.4E-04 [ o l  1.41:-04 

3.011+00 [o ]  1.4E-03 l o ]  1.41i-03 

3.UE+O0 [o ]  1.4E-03 l o ]  1.4E-03 

3 . O l 2  (01 1.4E-05 [o] 1.4E-05 

Predator M a m m a l  lc 

y Y k & a ;  1 (1/SLD, LOAEL II'I'V 

1.2E-02 (o] 1.OE-05 l o ]  1.0E-05 

1.28-02 (01 1.OE-05 [ o j  1.OE-05 

1.212-01 [o ]  1.UE-04 [oJ 1,OC-04 

1.2E-01 (01 1.OE-04 [o ]  1.0E-04 

1.2E-03 [o l  1.08-06 [ol 1.OE-06 

Predatory Bird-Jd] 
S e . e c t e m 1  Sublethal Selected 

( I ISLI) ,  (LOAEL) R T V  

3.OE-01 [ o j  1.4E-04 [o] 1.4E-04 

3.OE-01 [ o j  1.4E-04 [ o ]  1.4E-04 

3.OEtOU [ o ]  1.4E-03 [ o j  1.4E-03 

3.OEt00 [ o j  1.4E-03 [o] 1.4E-03 

3 . U I ? c [ o ]  1.4E-05 (01 1,4E-05 



Table S 2 . 7  
AQUIRE Freshwater Toxicity Informalion 

Units = p@ 

Baselnc Risk Assessmen1 
Operable Unit 1 

5 2 4  II 
5 2 4  EI 
5 2 4  H 
5 2 4  I1 
S 2 4  II 
5 2 4  I 1  
5 2 4  1 r  
5 2 4  I1 
5 24 I T  
5 24 I1 
5 2 4  I1 
<24 I1 
52411 
5 2 4  I1 
<24 II 
NR 
NR 
ADULT FEMALE 
ADIJIX FEMALE 
r n I 1 1 x  ITMAW 
NR 
NR 
RUII - U!SS 
NK 
NR 
5.3-7.2cm 3.5-3.9 g 
NR 
3-4 W K  
NR 
NR 

1 , cs  D 20.0W0DD 
LCTD 7.5511000 

L c 5 ~  13,0W,UOO 
GKO 

4 8.00n.000 
LC5, 7.60111KI0 

LC50 5,0U4U00 
LC:,, 17,0(XJ,OUO 

LC5 0 6.19Clr)UO 
MOR 1.104000 
MOR 4.304000 
MOR 2,200.000 
MOR 4.3flll000 
MOR 

M o l l  . .  . .. .. 
1 I> c: 
Wj' 

MOK 
M o l l  
M iI 11 
MOR 
M o l l  

RCl' 
MOR 

I-% 
r>( 

M011 
!CI,,lM 

~ 1 3 1 ~  
MOR 

LC50 
LC50 
LC50 

LC50 
LC5 rr 
1'C50 
LC:5o 
L.CID 

'~'5 0 
LCID 
LCr 0 

LC50 
LC?" 
I.(-:5" 
1.(.50 

J.( ' l r i  



Table 5-27 
AQUIRE Freshwater To~icily Information 

Units = pgJL 

Oncorhpcf~us  mykirs:Rninbow l rml  1O.Ctm 10.2 8 
Oncorlqnchur mykiss;Rambow trrul  1.0 g 
Oncorhynclrus mykisr:Rambow t rml  9.4cm 10.8 g 
O q ~ i a s  1atipes;hledaka. high-eyes 4-5 WK 
Palncmoneles kadiakensis:Grass shl.imp, frerhwaler p r a m  J W - E N L E  

D a s e h e  Risk Assessmml 
Operable Unit 1 , N A S J a ~ k ~ ~ w i t l e ,  Jacksond le~  Florida - rLprp- species 

ll~y sa acuta;Bladder snail 
Pimephales proinelas:Fathead minnow 
Piniephales prome1as:I:alhead illninnow 
Pimephalcs promelas:Fahcad minnow 
Pimephalcs prorne1as;Fadlead minnow 
Pimephales prornelas;I.'aihead minnow 
Pitnephalcs promelas:Fahead minnow 
Rnsbora I~eternmorpha;Harlequiolirh. red rasbom 
Rasbora hetrromor~~ha:Harlequir~t is l~.  red lasbom 
Scmedesmus pannmirus;Green algae 
Selenastrum caprkornu1um;Green a l g e  
Se~nisulcospira 1ibertha;Marsh snail 
TuhiC~idae:Oligxhaete h m i b  
Xenopus laeris;Clawed toad 

1.1-Dkhlorwthylene Daphnia m a p a .  water flea 
Daphnia n m p a ,  waler Ilea 
Daphnia m a p a .  water flea 
Uaphnia n lapa .  nmarer Ilea 
Daphnia m a p a ,  water flea 
Lepornis tn~crmhirus, bluegill 
Lepornis mac~.cchirus, blue~il l  
Lepomis rnacro~l~irus, bluegill 
Lepomir macrcchirus. blucgill 
Lepomis macrccl~irus, bluegill 
Pimepllales promela.;. faillhead minnow 
Pimephales promelas. rattlead mhnow 
Pinlephales promelas. fathead mmnow 
Pimephales pro~tlelas. fathead ~ninnow 
Pimephales promelas. fathead minnow 
Pjmephalcs promelas, Carhead mmnow 
I'ime$al<~s promelas, fathead mi~uiow 
Pimephales pro~nelas, Fathead mmnow 
Pirnephales promelas. Mhead  minnow 
Pimtphnles profnclas. fathead mhmoum 
Pimephales p r o ~ ~ ~ e l a s ,  lathcad ~nmnow 
Pimephales promelas. Carhead minnow 
l'imephales promelas, fathead minnow 
Pimephales promelas. f ahead  mimow 
Pimephalcs promelas, fathead mmnow 
Scenedes~tius ahndans.  grem alg*e 

1.1.2-T'richloroethylene Aedes aegp t i ,  mosquilo 
Ambptoma inexkanum, salamander 

Acetale (cont.) Oncorhpchus mykiss:Rainbow rrcut 5-8 WK 48 H LC> n 7,104000 310574 83 

EiCecr 
Conceiitration 

Leihill I Sublethal 
E k c t  Chemical Name 

-- 

NR 
28 D 
0.12 g 
33 D 
3 2 D  
3-4 WK 
0.128 
1.3-3cm 
1.3-3cm 
LOG PHASE 
LOG PHASE 
NK 
NR 
3-4 WK 

Exposure 

<24 N 
FlKST INSTAR 
<24 H 
<24 H 
FIRST WSTAR 
3 3 - 7 5 x m  
J W E N I I E ,  0.32-1.2G 
J W E N I I E .  0.32-1.2G 
JIJVENILE. 0.32-1 2 G  
JUVENILE. 0.32-3.26 
0.8 G. 35 MM, ADULT 
ADULT, 0.8 G. 35 M M  
0.8G, 35MM,  N>ULT 
ADULT. 0.8 G. 35 MM 
ADULT. 0.8 G, 35 MM 
ADULT, 0.8 G, 35 MM 
0.8 G. 35 MM. ADULT 
ADULT. 0.8 G, 35 MM 
0.8G. 35 MM, ADULT 
ADULT. 0.8 G. 35 MM 
ADULT. U.8G. 35MM 
0.8 G. 35 MM. ADW>T 
0.8 G. 35 MM, hDULT 
ADULT, 0.8 G, 35 M h l  
0.8 ti. 35 MM, ADULT 
10E4 CEL.LSI;ML 

AQULHE 
R e h e n c e  

N u r n n r  - 

3RD MSTAR 
3 - 4 i v K  

Yenr 
o r  

pubkation - 



'l'ahle S-2.7 
AQUIRE Frcshwatcr Toxicity Information 

Units = &IA 

I I -- 
1.1.2-'l'ricliloroeIhy1me (cont.) Asrllus nquilticr~s, s o w h ~ g  

Ihchyrii~ilin rcrio. ze b n h h  
Ctl i rmu~nus tl~ununi, midge 
Cloctm diptsrurn. inay1ly 
Corixa purlctath water bonln~im 
r:ulcx pipinls, niosquilo 
l h p h r ~ i a  1ui1px1. water Ilea 
T);q~htli;r Inngla. u-alcr Hca 
1)apllrlia Innpa ,  wale] tlcih 
l)nldn~iil niaplla, walcr llca 
I>a[h~nii! Inagna, u'dwr tlr? 
I)a~di~lin n l a p a ,  walcr tleir 
I ) a p l ~ n b  m a g m  w l c r  tlca 
Dugcsia l~rpibris, lli!lwortn 
Ilrpubdell;~ wtwularil. lcich 
Giltuluilrur puler, scud 
l ty l l a  ulip~clis. hydra 
Ityrlrih o l i ~ ~ c t i s ,  hydra 
trclniul.ir c l c p m ,  dlngu~lly 
1.cpulnis nwxrrllirus. hlucgill 
I.c]muis luau  ~ r l ~ i r u s .  hlucgill 
Lcporuis i n i w d l i ~  us, bluegill 
1.y ~ iwaea  sti~fwnlis, grcal p a d  wail 
I.)'lnnaca stqylalis. Rrciht prnd snail 
M o h a  rthirrwopa, watcr Ilea 
Ncrnoura cincrcn. rro~lrtly 
Ol~corl~yr~cllus mykiss, r i~i tbnw lrwr 
Ot lco~ l~yr~rhus  mykiss, raitbuw mxlr 

O~y/.ias Ial ip~s,  m c h k a  
O q ~ i a s  latipcs, mcdaka 
Pirucpl~alcs promelas, h thead  nibmow 
l'irncplti~les promelas, h t l i c ; ~ I  ~nirlr~ow 
l'iruephilles promelas, fathead ~ ~ i h l r ~ o w  
I'i~ncpt~ales promelas, fathead ntinnow 
I'i~nept~alcs promelas, fathead n k n o w  
Pi~wphales  promelns, fathead ntinnow 
Pi~nefllales promelas. M w n d  nlinnow 
I'imepllalcs I)I  omelas, fdlhead minnow 
I'i~nepl~alcs promelas. fathead minnow 
Phi~eldlales prutnclas, fathead ~niuhow 
Pirncp1v.l~~ prunlelas. fathead initmow 
Piinephalcs promelas, larhead minnow 
Pimcphalcs prti~nclas, lathead ruhuww 
Pinlcphale? ~ x o ~ n c l a s .  iathead mimow 
Piri~cpliillcs p~o~ne las .  h thead  mCumw 
Pilucplialcs promelas, Callicarl n!iilnow 
Scmcdcsmur ah~ndat ls ,  grem algae 
Sclctiasu.un1 caprknriiulunl. p.recn alghe 
l'uhikitlilc. tutiiicidae 
Setlopus l i m i r ,  clauwl road 

Baseline Risk Assessmat1 
Operable Unit 1 

NAS Jacksonville. Jacksonville, Florida 

E Exposure T z r  - -- 
NR 48 H 
NR 48 H 
NR 48 H 
NR 48 I1 
NR 48 H 
3RD INSTAR 48 H 
< = 2 4 H  48 Ii 
NR 3 D 
24 ?I 24 H 
NH 24 I I  
N H  24 H 
<=24 1t 24 Ti 
<=24 I 1  48 I1 
NH 48 I1 
NII 48 1% 
N H  48 1% 
UUl)I.I?SS 48  11 
NI< 48 11 
NR 48 11 
JIIVENII.I! 75 D. 2.2 CM I I 1  
JIJVI!NII.l!. 0.32-1.26 96 I 1  
JIJVINILJ3. 0.32-1.2G 24 11 
3--4 WK 48 I1 
NK 48 11 
5 D 3 11 
NK 48 11 
N l< 24 11 
5-8 WK 48 I1 
3 CM. 0.3 G 48 I1 
4-5 WK 48 11 
1.04 G, 49.0 MM 48 I I  
31 D 96 l I  
30-3SD 24 I1 
3-4 W K  48 H 
l.O4G, 49.OMM 96 N 
30-3SD 48 N 
l.U4G, 4Y.OMM 72 14 
1.04 G, 49.0MM 24 H 
3 0 - 3 5 D  96 H 
1.04 G. 4 9 . 0 ~ ~  24 14 
0.12G 96 II 
30-35D 72 11 
1 .04 G: 49.0 MM 96 H 
1.04 G. 49.0 MM 96 H 
1.04G. 49.OMM 72 H 
1.0.1 G. 49.0 MM 48 H 
10E4 CELLSML 96 I3 
LOG P l I A E  96 11 
NK 48 11 
3 - J W K  48 I1 

~ i i ' e c t  Conccnrralion Rehence 
Lelhal 

lGl 30.W 83 



Table 5-2.7 
AQUIRE Frcshwatcr Toxicity Inlormation 

Units = pglL 

Semivolatile Orpoic Compmnds 
his( 2-Ethylhexyl)pl~lhalale Anacyslis aemginosa: Blue - grem algae: 

Anacyslis aemginosa: Blue-grem alcne: 
Brachydnnio rerio; Z ~ b r a  daniu, zebralish: 
Brachydanio rerio: Z e b a  dmiu,  zebrafish; 
Brac11)'danio ~cr io :  Zebra danio, zeb~aIish; 
Br achydanio rerio: Zebra dmio, zebratislx 
Drachydanio rerio: Zebra dmiio. zeblatish: 
Brxll).d?nio rerb:  Zebra dmio. ncbmtish; 
Brxhydanio relio: Zeha danio. zehralish: 
l l rchylanio rerio: Zchra danio, zebralisli: 
Brachydanio rcrio; Zebra danio. rebralirh: 
Bulo woadhuusei rwleri ;  Fowkr's mad; 
Bufo woodhousei rowhen: Fowler's toad; 
C a r a s s ~ s  auralus: Goldfish; 
rarassius auralus: Cioldtish; 
Carassius auralus: Golcliid~: 
Carasrius aui alus; G oldfirli; 
Carassim auranls; G o l d h h :  
Chirmomus plumosus: Midge; 
Chirmonlus plumosus; Midce: 
Chlorella pyrnmidosa:Green a l p & :  
Chlorella pyrenoidosa: Green algae: 
TJapImia m a p a ;  M'a ler ilea; 
Daphnia m a p a :  Waler flea; 
Daphnia magla; Waler ilea: 
Daphnia m ? p a :  Water Ilea; 
Daphnia m a p ? :  Waterllea; 
Dnphnia m a p a :  WaLerHlea: 
Daplmia m a p a ;  Waterllea; 
Daphnia niapla: Water Ilea: 
Daphuia nlapm; Water Ilea: 
Daphnia mapla; Water ilea; 
L)al)lmia nmgna; Water flea; 
Daphnia magla; Water ilea; 
Daphnia m a p ;  Water Hea: 
Daptuiia m i l p a :  Waler tlea: 
Daphnia mapla; Walcr Hea: 
Daphuia tuapa :  Water Ilea: 
Daplinia Inapa ;  Waler flea: 
Daphnia n lapa :  Water flea: 
Daphnia magma; Walel' flea: 
Ddphnia m a p a ;  Watel.ilea; 
IXq~l~!lia m a p a :  Waler Ilea; 
Daphnia m a p ? ;  Water tlea; 
Daphnia m a p ;  Water tlea: 
Daphnia ~x iapa :  Waler Ilea: 
Daphnia m a p a :  Water Ilea: 
Daphnia magla; Waler Ilea; 

Baseline Risk Assessment 
Operable Unil 1 

NAS Jacksorn.illc, Jncksnn%ille. Plnrida 

M G  - PIfASE SOOUWJ CELLSiML 
LOG -PHASE 500003 CELLSihfL 
4-S WK 
4-5 WK 
<4 H.EGGS 
1 - 2 D  
<4 I I E G G S  
1-2D 
4-SWK 
1-?D 
<.I IT, EGGS 
EMBRY 0 T O  LARVA 
LARVA 
EMBRYO TO LARVA 
EGGS. 4 D POSTIIA I CH 
EGGS. 4 D POSTHATCH 
EGGS. 4 D POSTIIATCI4 
EGGS. 4 D POSI'HKl'rI-I 
EGG 
LARVAE 
U)G - PiM.SE 10000 CBLLSML 
LOG-PILASE IODOOCELLSML 
< 2 4 H  
NR 
< 24 H 
NR 
< 24 H  
NR 
< 2 4 H  
NR 
<1D 
FIRST INSTAR, < 21 i1 
F I R X  WSTAR, < 24 H 
<1 D 
FIRST INSTAR. < 24 &I 
<24 H 
NR 
<24 H 
NR 
FIRST IPI'STAR. < 24 I I 
N R  
FIRST INSTAR. < 24 H 
< 24 I I  
<1 D 
< 24H 
<24 H 
< I D  
< 1 D  

96 H 
96 H 
96 H 
96 H 
5WK 
96 H 

5 W K  
96 H 
96 H 
96 t I  

SWK 
t o 8 D '  

96 11 
9611' 

96 I I  
96 H 

8 D 
8 D 

30 D 
30 D 
96 H 
96 H  
24 H 
21 U 
21 D 
21 D 
21 n 
21 D 
48 N 
21 n 

2WK 
7 D 
7 D 

3 W K  
7 D  

2 WK 
14 D 
48 H 
1 4  D 
21 U 
14D 
7 D 

21 D 
3 V!K 
21 D 
48 EI 
:' \\'K 
24 I1 

ECSOGIt 
IG I< 

LCsu 
MU17 ' 
DVP * 

MOR 
GRO * 
BEII * 
BEH * 

LC.50 
MOR ' 

LCs 0 
LC50 
LC:50 

LC50 * 
LC50 ' 

' 
L%l'  
HAT 
DVl' ' 

ECS WR 
H j R *  

LC5 0 
REP * 

MOR 
REP * 
MOR ' 
REP * 
LOC ' 
REP * 

MOR * 
I310 * 

MOR * 
LC30 

MOIl ' 
R E P o  
R E P *  

L ~ o  
REP 

MOR * 
REP * 
BIO * 

MOR * 
MOR * 
2MOR * 
MOR * 

ErSOIM 



Table S-2.7 
AQIJIRE Freshwater Toxicity Information 

n i t s  = lrgn. 

Baseline Risk Assessment 
Ooerable Unit 1 

bis(7-t~~11)111ic~yI)pt~~L1illatc Uaplmiil I I I X V I ~ :  Water ilea: 
(colll.) I lapl~nia imps; Wllcr  Ilca: 

lhp lmia  nlagna: W a l c ~  flea: 
1lapImi;r pulen: Water l lca: 
IJuglma ~ r x i l i s :  l'lngcltaw cuglenoid: 
1Juglma grxilis: 1'l;igcllatc cuglcnoid: 
tianunarus psn~dolirnnaeus: Scud: 
Ganunarus ps~urlol i~ni~aeus:  Scud: 
C i a r n l ~ ~ u u s  pulcx: %ud; 
G a ~ ~ u n a r u s  [mlex: Scud; 
Gaslcrr~alcus aculealus:'l'hrec spme skkleback; 
G;1slcmlcus xulcalus:'llmx spmc stkkleback; 
Gaslcroslcur xulcalus;'I'llrcc spme stkklcback; 
Gaslcroslcus acuieahls:'Ihrcr spme stkklchack; 
~iaslciustcus a c u l c a ~ s : ' l l ~ ~ c c  sphc  slickleback: 
( iaslerostcu~ xulcnhls:'l'llrcc spbw s~icklchack; 
(iil~lcrostcus ~~u lcn1us :  ' lhrcc spnw slicklchx,k: 
(j;~slerostcus ~ ~ u l c i ~ ~ u s : ' l I ~ r c c  sphe  s~icklcback: 
Ciasleroslrui ;~culci~ws:'l 'hrce spble s lkklctwk:  
G;hsterosrcu~ xu1cebi~:'l'hl'cc s1)inc all:klchack: 
lcrnlurus pul1r:Ialllr: U ~ a r ~ ~ ~ e l c i ~ t t i s i ~ ;  
Iclalurus puuctalus; C l~aur~c lc i~ l l i s l~ ;  
l c~r rhnc  ih lloridac; 1:Iagfistl; 
Jvrdi~iiclh I1oiicl;ic; Plaglkti: 
Jordai~clla Iloridac: 1:I;qlish: 
Jor&dnclla 11orirl;w; l+ip,fih: 
Jordanc lla 1luricl;w: I'lagli~I~: 
Jordanclla Iloriclae; 1:lagCisti; 
Jordanclla Iloridnc: 1:laglish; 
lu rc l~nc lh  llwiclac; I+gIish; 
lordanclla Iloridac: 1;laglirtl: 
Jordanclla Ituriclnc: 1:laglisll; 
Jordanclla itoridac: Ptaglish; 
Jordaneila tloridac: 1;lagLisll: 
Jorrlanclla lloridae; I:laglisi~; 
Jordanclla lloridae: Plagtish: 
Jordanclla floridae; Flagfish: 
Jordanclla iloridac: P la~ t i sh ;  
Lcpomis mncrcxhirus: Illucgill; 
Lcpomis m;~crmhirus: Dluegill; 
Lepoinis Itmlmhirus; Bluegill: 
Lepumis tui~crrxhirus: I3luegill; 
Microptclus sal~noidcs, I.argcn~ourh h a s ;  
Mtropterus salmoides; Largcmou~h bass; 
Mbroptcrus salmoidcs; Larcen~ourh bass; 
Microplcrus salruoidcs; L a r p ~ ~ o u r h  bass; 
hlicroptcrus salumidcs: t a ipen~ourh  bass; 
Microp~crus sal~uoidcs: L a i ~ e n ~ o u r h  bass; 
Oncorhyrhus kisutch: Cbhu salmon, silwr salmon; 
Oncorlqncllu~ ~uiykiss. Itailbow trm!, doualdson trout; 

NAS Jacksunrille. Jacksonville, Florida I Age  I E x p o s l I r C ~ r  

FIRST INSl'AK. < 24 H 21 11 
1SI' WSTAR. 24 11 21 1) 
< 1 U  2 W K  
NEONn'I'E, < 24 I1 48 11 
LOG - 1'1 IASE 1lUUUn CELLSlML 96 11 
I-OF - 1'1 IASII 10000 CELI.SlhIL 96 I i  
NH 96 I1 
J W E N I I E  96 I1 
> 12 MM I0  D 
> I? MM 10  11 
4-5WK 48 I1 
4-5 WK 96 I1 
4-5 WK 24 I1 
EGGS. < 6 11 35 D  
4-5 WK 24 11 
EGGS. < 6 H 35 1) 
4-5 WK 72 I1 
4-5 WK 48 I1 
4-5 WK 72 11 
4-5WK 96 I1 
1.5G 96 11 
EMBRYO 'TO LARVA 96 I1 
28-35D 3 W K  
s3fi I1 4WK 
<36 I1 7 U 
1 - 2 D  96 I1 
4-5WK 96 I1 
4-5WK 96 I I  
1 -2D 48 II 
<36 I1 4 W K  
28-35r) 4WK 
<36 11 4WK 
4-5 WK 48 II 
1-21] 96 H 
28-35 D 4 W K  
28--35 D 2 W K  
28-35.U 4 W K  
28-35 D I W K  
0.32-1.2G. JUVENJtF. 2411 
0.32-1,'Ci. JWVEN1L.E ' 9611 
0.6 Ci 9611 
JUVENILE, 35 - GOMM 0.7 11 
EGGS. 4 D I'OSTFIATCI I 8411 
EMIIRYO TO LARVA . 96 I I  
EMBRYO TO LARVA 9611. 
EGGS, 4D POSTHATCH 7.5D 
EGGS. 4D POSTHATCH 7.5D 
EGGS. 4 D I 'OSTIWKI I 84 M . 

1.5G 96 I1 
EYED EGGS 1 2 D  

ECi'ect 1 MOR * 

REP 
MOR * 

ECSOIM 
EC50FR 

E l < '  
I A> (, 

1 4  D 
LOC * 
LOC 

LCso 
LC70 
LC50 

EC50 * 
CCSO - 

I,C5* 
I2Cs0 

I ~ C ~ ~ S ~ I  ' 
rmo  
1?(:5(1 * 

IA :5* 
I.C:s" 

M O K  
M O K  

L ( k I  
LC5" 

13E1 I ' 
%> 

GI<U . 
MOK ' 

Is:so 
L Cs " 

BEtI  
GRO 
M O R  * 

REP * 
M O R  * 

LC50 
1 - 5 0  
Idc50 

AVO * 
LCso * 

LCr n 
LC.,; 

LC,, 
I.Cso ' 
LCso * 

I+, 
M o l l  . 

I AOUIRE I Year 
Corlccnlration -. - - -. - - Reference 

I . ~ r ] > + l  ____-r-Sublerhal Number 
01 

Publicalion 
811 312340 87 



J,VH 
"5 >-, 

nr37 
%-I 
.B.M 
r OlID 
r 0x9 
* EON 
G51 
. HOJ4 
HOA 

0LJ1 

* 8054 
0537 
ULJT 

Di.J-I 

Oi,X 

* HOM 
* IiZB 
* XOIV 
as3., 

. HdtI 
*dm 
.OX9 
* aoru 
OLD-, 

. 3.l.h 
"r31 

. HOM 

. OH9 
8OH 

-8OW 
. OH9 

XON 
* 3.m 

HOJ4 
flsJ71 
DS37 

. OS3-I 

. XOW 

. HOK 

rnm-133 moos xvm- OUT 
XA s- 1 hL1nm 
XA ST .Lmav 

VhHV? 
VA8V-I 01 UAXnrlaJW 

SO9g 
a 8z-IZ 
auz-LZ 
a8Z-IZ 
UIZ-12 

a OL 'AHS 
a 01 'ABS 

f) bZ'1 'OH S'L 
9PZ'I 'ONS'L 

H 9E> 
a SZ- xz 
ass-PZ 

az-I 
13 9E> 
az-L 
II 96> 

USZ-82 
X,Yi <-P 
USS-82 
HMS-P 
ass-sz 
XMS-P 

a;-[ 
(155-82 
ast-BZ 

sma am3 
VAUVT 0.1 omowa 

993 aam 
HXVHLSO~ a P 'soon 

s992 UZhB 
ma aaaa 

S993 U3A3 
HXVHLSOJ U P 'S993 

S993 aBhB 
sma aaha 
stloa aaaa 
993 aaaa 

sma unm 
VhHV7 O.L OhHIINB 

9S'I 
H3LWIJSOd C1 P 'Sfl9SI 

sma aam 
IIJLVHJSO~ a P 'sum 

s99n uaatr 



Ibh le  S-2.7 
AUUIRE Prcshwater Toxicity lniormation 

Units = &I. 

H r ~ t ~ i u n u s  calyci thus;  Iloiifcr: 
Myriopllyllu 111 spicalum: Walcr-~uillnil; 
Myriupl~yllu 111 ~ [ ~ i c a h l ~ u :  Walcr-r~lil~oil; 
Myriq~lhyllu m apical~~rlh: Walcr-milhil: 
Myl~iuphyll~in~ ~picaruul: Warcr-n~illbil: 
Salrrio Llurla; Rroutl Ilnlr: 

Snlmo tnrtla; B r o w  I i a l r :  

S a h o  iluuir; Ulowl irour: 
SXI[IKI tiullii: I l r o ~ l  t rml ;  
Sillmo r~ulril: Urow1 Irmt;  
%!IIIKJ I I U I I ~ :  1lrwu1 mall; 
Sdvc li1111s iiinli~mlk; 131m)k L I - ~ I L :  

S n l v c l ~ ~ ~ t ~ s  h~~l iwi l i s :  I h o k  rrcm!: 
58 l~melnius iimti~mIi%: I h o k  LI-IRIL; 
Sdvc l i~~us  h x ~ l i ~ ~ ~ ~ l i i :  131 m k  t ILX% 
Sa lv~~lbn~s  Contir~iilis; 131.ook 11 a l l ;  
Salvelhur I ~ m ~ i ~ i j I i s ;  Ilrouk I I M I :  

% I V ~ O ~ I I S  k m l i ~ ~ d i s :  13wok t iwl :  
S a l v c l h r  l '~m~imli i :  llrook I I ~ I :  

Salvcl i~m h~tir~i!Iik: l31oc1k lr(x11; 
SaIvelim~% f c ~ ~ ~ r i ~ ~ d i s :  Ilrook Irml: 
SdIvcl i~~~i\  h111h11is: I3r(wk tru11: 
Salvcli~lus h~lr i~ial ia;  Urouk trcrlt; 
Salvclin~us fcmrbiihlis: nrnok u w t :  
SnI\&lus h ~ l t h a l i r :  Llruok wwi :  
Salvclinus hn tu~a l i r :  Hrnokurxir: 
Snlvcthur fonrb~alis: Hruok Irrxil: 
Salvcliriu~ fontinalis: Urnok h w r ;  
Salvcliilus fnnt i~lihlis: l310ok I ~ ~ I I :  

Salvcli~iur font inalis: lrruuk trrni!: 
Salve li1111s hih~i~x+Iis: l % r w k  t r o u ~  
Solwlinl~rs font blalis: lrrook rrour: 
S a I w l i l t ~  h t i i ~ a l i s :  13rouk rrout: 
Snlvc liilr~s t'oil~iilalis. Ilruok rrmr: 
Snlvclinlus f m  iilalis: llrnok (rai l ;  
Snlvcliri~~s funt iilalir: Hrook Lrmt: 
Si!lwliiiu< h l h a l i s :  Uruok r~cut :  
Ar~lhysIon~a opacum: hfarl4cd sa larn8ildcr: 
IJrachydar~io ~ c r i o :  Zrljra danio, zebralish: 
Brxtiyd:rlanio rcrio: % c h a  danio, zebrafish: 
Ca ras~ius ;~ul.i?tus: G nldlirl~; 
C l ~ i I o i ~ ~ o i ~ : i \  l~arn~ncciunl :  Cqprornmad;  
Cyp~inus c;i I pio: Cr~lutntm. mirror. coloretl, carp: 
C>q~rinus ca l.pio: C o ~ u l l w r ~  ]nil ror. ~ o l o r c d ,  carp: 
Cyprinus car pio: Crl~u~uon.  mirroi. cobrcd,  carp: 

NliONKl'E 
4 CM A I F X  
4 (2.3 APEX 
4 CM APEX 
4 TiM AWX 
AIl!VIN 
ALI!VIN 
A1 JiVIN 
A1 J!VIN 
ALEVIN 
ITI?R'T I!(iCi 
FRY 
FRY 
FRY 
AIjUL'I'. 2.5 - 30 C:M 
FRY 
FRY 
FRY. 22--23 MM 
I'KY 
171<Y. 22-23 Mhl 
I' KY 
1'ICY. 22- 23 MM 
I'KY 
I'I<Y. 22-23 MM 
I'IIY 
I'lCY, 22--23 MM 
FYEI) EGGS 
I'HY. 22-23 MM 
O.2Ci. 3I)D 
FRY. 22-23 MM 
FRY 
l'KY.22-23 MM 
I'RY 
0.2 G ,  30 D 
FRY 
RECENTLY IJA'I'CIIED FRY 
I'EAICL,IfiGS. 13- 1 7  CLM 
EGGS 
LARVAE, 7.-8 D POST-SPAWN 
LARVAE. 7 -8  D POSY-SPAWN 
E G G S  
NK 
7 5-8.5 C M .  10 5--12.5G 
7.5-8.5 CM. 10.5-12.5G 
7.5-8.5 CM. 1U.5- 12.5 G 



'Table 5-2.7 
AQUIRE Freshwater Toxicity hformal ion 

TJnils = &, 

I Chemical F a m e  I Species 

I I - 
Aluminum chloride (eont.) Cypr i~us  calpio: Common. mirror, colored. ca1.p: 

Cyprinus caipiu: Common, mirror,colorcd, mrp: 
C>prh~us caipio: Contmon, mirror. colorcd. carp: 
Daphnia ruapa :  Warer flea: 
Daphnia magta: Wnler flca: 
Daptmiil nmflta: Water Ilea; 
Dapllnia m a p :  Water Llea: 
I , ,  plcma priu: 3ir: Flagellate euglenoid: 
< nnu~i?lsia aihis. Mosquitofish: I'occiliidae; 
Gantbusia ailinis; Mosquilolid~: Pomiliirlae: 
Gamhusia afiinis: Mosquilofim: Po~:iliirlac; 
Gamhusia ailbis: Marquilofi41: Pocciliidae: 
Microhyla carolmensir: Narrow moutlied frog: 
Mixoptems salmoides; Lai.grmou~h bass: 
Oncorhyr~chus tnykiss. Rambnw I~EI I I .  donaldsun trout; 
(Incorhyrrchus mykiss; Rambnw trml,  donaldson wuul: 
0ncurh)nchus mykiss; Rairtbow trcul, doilnldson trout: 
C)ncorhynchus mykiss; Rainbow marl. donaklsol~ troul: 
Oncorhy~iclms mykiss: Rambow trout, donaldson trout; 
flncorllynchus nlykiss: Rambow r roa ,  donaldson trour: 
Oncorhpchus ~nykiss: Rahibolv trcut, donaldson trout; 
0ncorh)nct~us mykiss; Rambow trml,  donaldson troul: 
Oncorhynchus mykiss: Railbow trmt, donaldsun Lruut; 
Oncorlynchus n~ykiss: Rainbon trour. donaldson rrour; 
0ncorlt)nchus mykiss: Rambow Irmt, donaldson 11,out: 
01~corIt)ncllus mykiss: Rahbow trcut, donnldson trout: 
O n c o r l i ~ c h u s  mykiss: Rambow trcut, donaldson trout; 
Oncorhyncnchus mykiss; Rab~bow m a r ,  donaldson [rout; 
Pemnema rrichophorum: Flagellatc; 
Pimcphales promelas; Fathead minnow: 
Pimephales proinelas: Farhead minnow; 
Pime@ales promelas; Fathead minnow; 
Pimcphales promelas: P a h e a d  minnow; 
Pi1ncp41ales promelas; Fathead minnow: 
Pimeptlatcs promelas; Farhead minnow; 
Pirnephalcs promelas; Fahead  m i n n o ~ ' ;  
Pimephales promelas: F a h e a d  lninlrow; 
Tetrahymnla p y ~  iionuis: Ciliate; 
Tropislemus lsleralis; Beetle: 

Aluminum suXate Asellus aqmticus: Aquatic soumhtg: 
Asellus aqua licus; Acpatie sowhg: 
Bion~phalaria glabrata; Snail; 
Biornphalaria glabrata: Snail; 
Cladccera: W t e r  flea order; 
Crmgon)T pscudogracitis: .kuphipod: 
Crangon)x pseudr~kracilis: Amphipd ,  
Cruslacea: Crustaceanclass; 
Cyprmus carpio: Common, mirror, colored. carp: 
Qprinus caqrio: Common. mirror. colored. carp: 
Q p r i u s  carpio: Common. mirror, colored, carp: 

B a s e h e  Risk Assessment 
Operable Unit 1 

NAS Jacksonrille, Jacksonville. Florida 

Rr:ference 
Leltral 

MOR ' 2.000 315166 
I 
7.5-8.5 CM, 10.5-1 2.5 G 
?.5-8.5 CM. 10.5-12.5G 
7.5-8,s CM. 10.5-12.5G 
12 I1  
4 I 1  
12 11 
12 11 
NR 
ADULT. FEMALE 
ADTJLT. WMA1.E 
A U l K  1'. ELMALE 
ADULT, FEMALE 
EGGS 
EGGS 
EGGS 
FLPI'GERLWG. 6 WK 
EGGS 
FWGFRLING. 6 MO 
FINtiEAl.lhmG. 11 WK 
FmOERLWG, 6 WK 
FrnGERLWG, 6 MO 
FNGERLING,  6 WK 
FMGERLm'G. 6 MO 
PINGERI.ING, 6 WK 
FINGERLING, I I WK 
PLVGERLING, 6 MO 
PWGERLING, 6 MO 
FINGERLING, 11 WK 
NR 
LARVAE. <24 H 
EMBRYO 
30  D 
12 D LARVAE 
JWEN1NILE 
1 D LARVAE 
LARVAE. <24 H 
ADULT 
NK 
ADULT 
ADULT. 7 MM. 1.5 MG DRY W T  
AUULT.7MM. 1 S M G 1 3 1 i Y W  
ADULT 4-4-5 S I f l U R E  WIIORL 
ADULT, 4 -45  SUTURE WHORL 
NR 
ADIJLT. 4 MM. 0.2MG TIRY WT 
ADULT, 4 MM. 0.2MG DRY W T  
NR 
7.5-8.5 CM. 10.5-12.5 G 
7.5-8.5 CM, 10.5-12.5 G 
7.5-8.5 CM. 10.3-12.5G 

I Publication 1 
M o l l  ' 
MOR * 

EC501M ? 
ECSoIM (Calc) 

ECjoIM ? 
EC,,RP. ? 

MOR * 
LCso ? (Calc) 
LC5,, ? (Calc) 
LCIo ? (Cal?) 
MOK (Cak) 

LC50 
LC5 0 

LC50 
PIE' * 

LC50 
PITI 

T o  
PHY * 

1x50 
Ll'y) 

GXO ' 
LTs: 

GNO 
GKO * 
G R O  ' 

LTso 
LET 

GKO * 
HAT * 

HIS 
MOR 
MOR 
MOR 
MOH ' 

RI!P * 
mr 

PHY (Calc) 
EC:501M ? 
ECjOIM? 

STR 
SI'R 
M P *  

EC5UIM 1 
ECJOIM ? 

An13 * 
M o l t  ' 
hqOR * 
hlOll ' 

8,OUO 
8,000 

I . u o ~ 0 0 0  
27.50n 
29.600 
27.1M 
20,405 

50 
170 
560 

560 

513 

5.230 
5,140 

5.200 

5.140 
> 1.UU,OOO 

Sfl to 400 
50 to 400 
50 to 4U0 

66; 35 

3,200 

8,000 
8.000 
2.UOIl 



LSLILE 
1x1 1 IC 
18111E 

OOLLTZ 
0'~iZIC 
OZLZI6 
OUZIE 
S119TZ 
SIIBIZ 
Sl19IZ 
SlL91Z 
strm 
OE98LZ 
OZS9IZ 
OZYZZ 
UZS91Z 
OZS9LZ 
OZS9LZ 
BMZIZ 
BNZlZ 
805212 
BOSZIZ 
9OSZlZ 
805ZIZ 
soszrz 
PDSZLZ 
8OS7lZ 
805ZIZ 
9SLZI E 
9YZlE 
EZLZIE 
EZLZIE 
EZLZ16 
E7LZIE 
6UZlE 
E7LZlE 
EZLZIE 
EZLZIE 
E7lZt6 
80SOlZ 
8050rz 
aosoIz 
8K0LZ 
SWZIZ 
S98ZIZ 
ILLZIZ 
'191 SIE 
99lSIE 

WR 91-S'II 
WAWT - omawa aaaa 
WAHV-I - omam aaaa 
WAHV1- OAHllN3 CIBAEI 

L)OEI 'RN nrz 'SIILNOR ti 
f)ou 'WW01Z'ORCVt.l 
~OEI 'RRDK 'OW pi 
DOE1 'RR DIZ 'OR bl 
OOEI 'WW DIZ 'OR PI 
XM I I '9NITcIEitlNIcI 

RN 08 -05 
HP4 n8-0s 
wP4 n'd -0s 
KIT 08-0s 
N11108-(15 

II.LE)NXI X1IO:I R3 16-ZZ '9SSE-SLI 
II,l.i~NiiT XHOd R3 IS-ZZ "3SSE-8II 
H.LDNICI HHO:I P43 1s.-ZZ '9SSE- 811 
HJ,L)NEIl HHO:I IV3 16-ZZ '9SSE-811 
Il.l,9NTI )18O!I K3 16-ZZ '9 555- 81 ( 
II.1.9N'~l1>10:1 YXLI 1C-ZZ 'DSSE--811 
ILl.9Nill RIIO:1 P!:l LC-ZZ 'f)SSE-811 
II.I,!)Nil-I BN0:I w3 16- ZZ '9SSE-811 
11.~5~~ I 1110:1 w:) [E-zz 'sssc--aI r 
Hd.9Nil'l HI1O:I K3 is-ZZ 'f3SSE-81I 

HN 
HN 

II:I.I.\~II--.I.so~ 11 at. 'INAHV'I 
IL).I,VII -.I.SOJ I1 BP 'ilVA>IV3 
II.).I.VII -.LSOd 11 8P 'XVAHV'I 
II3.T.VkI--&Sod I1 8P 'WAHV? 
113LVl-.EOd II 8P 'XVAHV? 
tIXV1 I-.I.SOcI II 8P 'WAIiV-I 
ITJLVII -.LSOd II 8P 'WAHV-1 

ElVAHV-1 
9~ (~s-~)s'zE'Nw (L1-~1)8'€1 

TlVHX?I 'LTiUV 
HTVH~I 'anriav 
BIVN~ 'nnuv 
~TVNIEI 'xmuv 

HN 
8N 

9NnOA '11 9 
DS'ZI-S'UI 'w) 5'9-S'f 



Tnblc S-.2.7 
AUUIRE Freshwater Toxieily Information 

Units = 

Baseline Risk Assessmrnt 
Operable Unit 1 

Arsenic (cont.) 

Barium chloride 

Iclalurur punctalus: Channelcattish: 
Lepomis cyanellus; G real  suuiirh: 
Lepomis macrmlhirus: nluegill; 
Myriophyllum spicamm: Warer-milioil: 
Myriophyllum spicatum; Waler-miUoi1; 
Myriophylhiin spicaturn; Water-milfoil: 
Myrioplhyllu nh spicamnh: Waler- rnilloik 
Simcxeplmlus vctulus: Water flca; 

Daphuia Iuapla: Waler Ilea; 
Daphnia inapa :  Wnlrr flca; 
Daphnia m a p a :  Wnlcr ilea; 
L e m a  minor: Duckweed; 
Myriophyllum spicatuni; Warer- fnilibil: 
Myriophyllum spicawni; Warer-milioil; 
Myriophylluin rpicarum: Water-milToi1: 
Myriuphyllum spicarum: Warer-niilToi1: 
Letma minor; Duckweed 
Daphnia m a p a ;  W a r e r f l ~ a  
Echinogammams berilloni; Scud 
Gammams pulex; Scud 
Salmo tmtla: B r o w  l rml  
Austropotainobius palliper pall; Craylish 
Garnbusia affmis; Mosquitolkh 
Orconectes lirnosus; Crayfish 
Gambusia all'mis; M o s q u i t o l i ~  
Daphnia m a p :  Waterilea 

BeyHium chloride Uaplhnia m a p a :  Watertlea 
Gammarus i 'a~iatus: Scud 
Pimephales promelas: Fathead minnow 
Daphnia m a p a ;  Waler flea 

Beryllium nilrale Q ~ r i n u s  rarpio: Common carp 
Beryllium sulfare Daphnia n iapa :  Warrr ilea 

Tubifex tubiiex: Tubificid worm 
AmbysLoma maculaNtn: Spotted salamander 
Anibysroi~~i o p x u n ~ ;  Marbled salamu~der 
Lepomis rnacrahirus: Bluegill 
Pimephales promelas: Farhead minnow 
P o d i a  relieulara: Guppy 
P o d i a  reticulara: Guppy 
Poeeilia rcIiculala; Guppy 

Algae: A p e ,  phyloplmklon, algal mat 
Algae; Algae. @~)'LopLu~kron, algal mat 
Algae: Algae, phyloplankton, algal mat 
Algae; A l p .  plhytoplanklon, algal mat 
Anabolia nennsa;  Quiver fiy 
h a c y  sris niduhm: Lllue- green algae 
 AIL^ sris nidulans; Blue-grwn algae 

NAS Jacksonville. Jackrondle. Florida 

<= 2411 
<= 2414 
<= 2 4 H  
20 COLOh'LES OR 40 FRONDS 
4 Chl APES 
4 CM APEX 
4 CLM APES 
4 CM APEX 
FRONDS 
12 I1 
NR 
NR 
YEARLING 
19-32 MM 
ADULT. FEhlALE 
19-32hiM 
ADULT, FEMALE 
12 H 

1 Exposure A F  7 

i=24HOLD 
JUVENIlE.  0.007G 
NR 
c= 2411 
FERTILIZED EGGS 
NR 
N R  
41.2 MG. 20.1 M M  
333 MG. 35.9 MM 
NR 
NR 
0.1-O.25G ADULT. 2.4-3.6 CM. 
0.1-0.25G ADULT. 2.4-3.6 CM. 
0.1-0.2SG ADULT. 2.4-3.6 CM. 

N.4TURAI. COMMUNTY 
EXI'O G RO PIJASE 
PHYTOPLANKTON 
NATURAL COM!!UNITY 
LclRVAE 
NR 
NR 

400 G 0.1 to 7 WK nsn 1.9 10 10 2.500 315333 77 
<4 YR, 5.5-W.7G 4 M O  HIS 1 , 1 1 0 O I o 2 0 . ~  311.%0 ' 85 
NR 6 M O  MOB 5.000 212143 73 
4 CM APEX 32 D ECsOBM ' 2,600 212262 74 
4 CM NTX 32 D ECjOBM ' 2,900 212%2 74 
4 CM APEX 32 D EC5,GR * 3.600 212262 74 
4 CM APEX 32 D 4,100 21?262 74 ECSoGR ' 
< 2411 48 ]I LCso r 11,7001 31 1181 84 

PG R 3.4 lo  84.0 311823 
PSE <=56200 213C0.5 

BMS ' 100 313109 
FGR 2.9 Lo 4.7 31 1823 
1.ET 9.001111110 21UiL5 
W'F 500 31.?317 
RCF 1.000 112317 

BNect 
AQUIRE 
Reference 

N u m b e r  

EIfecl 
Concentration 

Year 
of 

lbblicacion LekaL I Sublethal - 



Table 5-2.7 
AQUIRE Freshwater Toxicity Information 

Units = p@ 

Baselme Risk Assessrnml 
Upcrahle Unil 1 

-- NAS Jacksonville, Jacksonville, Florida 
7-- 1- 

I _ 
Aftxy  slis nidulms; Dlue -grccfl algac 
Ancyst is  nidulatu; Ulue-gmen algae 
Anzyslis nidulans: Bluc -green algae 
Anwyslis nidulans: Ulue-$roe11 algae 
Aimyystirltidulans; Rlue-green algae 
A I I X ~  slis nidulans: Blue --grmn algac 
Alizyslis ~hidu[ans: IJlue - grceu a l p c  
Anwystis ~~ idu lans :  Illue-grccri algac 
Alwqslis i~idlililns; UIUC -RI CCII a l g x  
Aniuysris nidulans: Uluc-grccn n l g c  
Ai~xysl is  rlirlulnns: Hlue-grccn algac 
Al1;cyslis nidulans; JJlue -grew a l p c  
A ~ ~ x y t i s  niclulaas; Illuc-green n l p e  
A~wcyrris nirlulans; Uluc-gl.ccn algae 
Atliu+\is ~lirlulans; Dlr~c-green algnc 
Ai~asystis ~Gluldns; Dlue-grwn algae 
h i ~ ) ' s l i s  ~iidula~ls; Blue -grrrn algae 
A ~ ~ x y l k s  i~ ih la t t s ;  Uluc - green algac 
Anrxlo~~ta lumini~;  I'rcd~ - waler I I I U ~ S ~ I  
Anodonla c y p e a ;  Suw> Illusr el 
hodcmt i~cygnca :  Swan ~i~t tsscl  
Ascllun ar(u!ticus: Aqtratic s o w L q  
Awllur aqu;blicur; Aqtlatic sr)wEug 
Ascl lu~ aquaricus; Aquatic sowhrg 
A?cllus aguaiicus: Aquibric sowlmg 

I Age 
- 

KR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
N K 
NR 
N H 
NK 
N R 
N I<  
NR 
NR 
NR 
NR 
811- 1IX M M  
NH 
I 0  (R.5-I 1.5) CM 
R-IOMM 
JUVENILI!. 30 I>. 1.35MM 
I!MIIRYO. S A G E  1) 
R -  IOMM 

Exposure 

48  H 
36 H 
24 I1 
48 14 
48 H 
12H 
24 11 
24 1 I  
36 I1 
3 6 I I  
24 I I  
24 I4 
12 11 
48 II 
1211 
36 fI 
12 I1 
1211 

ISWK 
l o  12 WK 
to 12 WK 

96II 
96  II 
96 I I  
48 11 

(!nncentracion . - - . . - -. . - - Referencr. 
J.cllu;tl--fiblelhal Number 

1.W 312317 86 
I 0.0m 
lU.OI13 
l0.wo 

100 
5,000 

500 
5,OUO 

100 
5.000 
1.000 

100 
500 

5.000 
1.000 

SO0 
100 

10.003 
0.5 to 1.0 

SO 
50 

60 
XI) 

24U 
3,600 



Table S-2.7 
AQUl RE Freshwater .Toxicity Information 

Units = pg& 

Daseln~c Risk Assessma~t 
Opcrable Unil 1 

NAS h c k s o n ~ ~ l l e .  Jacksonville. Florida -- 
I I -  

L .-- 1 

Cadmiuw (con1.l Arellus aquaticiis: Aqualic s o u ' h g  . ,  
Ascllur aquaticus: Aquatic s u u ' h g  
Arcilur aquaticus: Aqualic sournkg  
Arcllur aquat icus; Aqualic s o u h ~ :  
Arellur aquaticus: Aqunlic s o w h g  
Arcllus aqualicus: Aqualic sowhly: 
Arcllus aquaricur: Aquatic s o w h g  
Arellus aqudlicus. Aqualic sowlxg 
Arcllur aqua~icus: Aqpalic sowhl:  
A\cIIuF aquaricus; Aquatic s u w l q  
Arcllur nquaricus: Aquatic su tvh~p  
Arcllus ;quaricus: Aquatic sowhlg 
Arcllus aquaricus: Aquatic s o w h ~ g  
Arcllus aql~;bricur: Aquatic r u w h g  
Arellus aquaricur: Aqllaric S C ~ W ~ X L F :  

Ast!llus aqllalicus: Arl!laric rowlug 
Ascllus aqualicus: Aqualic sowlug 
Ascllus aquaticur: Aqlaric sowhlg 
Astacus ~ Z I ~ I I S :  I!III.OPCBII ciaylirll 
Asrncus a s l x w :  I!uropcan cl;lytish 
Ilihclis rl~r>(liu~i: Maylly 
Ilihclis rl~urlani: hlayl't). 
Ili~elis rhurlaui: Maylly . 
13aclis 11mhi: Mayjly 
1k1clis I Iiodani: Mfiylly 
Ililclis rl~r>Jimi: Mayity 
I%r achio~nls ci~Iy~.illcm~s: Kolikr  
Cilrassius aulatus: Linlrltiil~ 
( k l r ~ r t o n w  c o m ~ n c ~ . s a ~ i ;  While sucker 
C:crio<lalhhnia rctbulola: Wakx Ilea 
('l~almih puncla~!ir: Sllnkc-.hcatl catlist1 
C ' h a ~ m  pr!t~c~dtus; S~~nkc-head cntiisli 
C'l~anna putwarur: Snnkc-head catfish 
Chirmon~irlnc: M i d g  iamily 
C t l i r r r ~ r ~ ~ ~ n ~ s  ~ I Q L I I I O S U S :  Midgc 
C:hiraiomur plu~riosur: Midge 
Chi romnus  plumosus: Midge 
Chi r r l~o~nus  plumusw: Midge 
Clliralurnur plumusus: Midgc 
Cllirololrrur ]~lulllusrls: Mirlgc 
Ch i rumnus  plun~osus: Midge 
C:l>irovxuur ]~lumosus; Mirlge 
Cll i ru>onus plumosus; Midge 
C:l~irmomris plun~osus: Midge 
Cliir(nolnus plumorus: Mirlge 
I 'hirmumus plunmus; Mirlge 
C h i ~ . c u o m ~ ~ s  plumorus: hlirlge 
C:hirmomus riparius: Midge 
C:l~il rllrmiuc I ipwius: Midgc 
Clliirrmnlus 1 iparius: Mirlgr 

8 -10MM 
JIJVENIIE.  I.6OMM 
ADULI: 9.87 MM 
ADULT. 9.87 MM 
8-10MM 
EMERY 0. STAGE? C 
8.-IOMM 
I!MUKY 0. WAGE D 
JUVENII.1;. S.92MM 
8-IUMM 
JUVUNI1.13. 3.52hlhf 
JIIVENII I!. 5.9.2MM 
J I W E N I I P .  3.52Mhl 
JWENILF,. 30 D. 1.3SMM 
EM13RYO. STAGE C: 
J l n T N I I X .  2.30hlM 
JUVENII.I?. 2.30MM 
8 -I0CM 
8-lfl(!M 
8-- IOMM 
8 -- I 0  M M  
8-IOMM 
8-IOMM 
R--lRMM 
R--1UMM 
NEONATlC 
5.0-20.9 Ci 
JUVENII_E. 142 MM,  28.7 G 
< 4 1 1  
I;WGI?RI .ING 
1-:WGBRI ING 
I'INTrBRl.UiG 
LARVAE 
LAIIVA- SI'A'I'U L3 
LARVA-- SSA'I'E L 2  
LARVA- STATE L2 
1,AItVA--Sl'A'I'E 1.4 
I.AIIVA- s s x r l l 1 . 2  
ILAIIVA-- SSRI 'E  L3 
LARVA---STATE L2 
LARVA-- S1'NrE 1.3 
LARVA-Sl ATE L l  
LARVA-STATE 1.4 
LARVA-SMSE L 4  
LAIIVA-- SI A'I'C L3 
LARVA-- STATE L 4  
LARVA-- STATE 1.1 
LARVA- SI'Al'I! L4 
LARVA-SIA'TE L2 

96 I1  
24 H 
96 TI 
24 TI 
96 If 
9611 
96 II 
96 11 
96 H 
96 I1 
96 I1 
96 I1 
96 H 
96 I1 

to 10 WK 
2 W K  
48 I1 
7.4 I1 
48 I1 
96 I1 
96 H 
24 11 
24 11 
14 1) 

I W K  
48 I1 
48 11 
96 11 
13 U 

12 MO 
96 H 
96 11 
7 2  H 
72 H 
48 H 
72 H 
24 H 
24 H 
24 11 
96 H 
24 H 
48 I1 
48 II 
ZJ H 
24 H 
48 H 

. - 

l>cro 
I T J O *  

L''50 

LC',, 
L,CJ0' 
LC,, 

LC5 0 

f q o  
1-C50 
IAr5  0 
1..Csu 

1 . r ~ "  
IIIS 

EN% ' 
LC:,,. 
L%' 
I 
LC,,i* 
LC>,' 
L(lrO* 
L G o  

Ill!hf * 
KST) 
I,C:so 
r,c:," 
I-c50 

GILO ' 
1'0 P 

LC,, 
' 4 0  
LC30 
L.CSO 

4 0  

LC50 
I ,(:s n 
L,('so 

1 . q 0  

r-cso 
1 q ( ,  

I .('so 

1 , ( ' < I )  

, 1 R d e ~ n c e  1 of ] Concerllralion 
Lclhal - Sublelhal Number Publication 

170 311953 86 



Table 5-2.7 
AQUIRE Freshwater Toricily 

Units = &L, 
Information 

Ilasel'nl~ Risk Arsessment 
O ~ e r a l h c  LJniL 1 

I 
Cadmium (cont.) 

- 

NAS~Jacksonvillc, Jacksoiwille. Florida 

Chirmomus riprius: Midge 
Cli i rmoi~~us I ipaiius: Midge 
Chirmumus riparius: Midge 
C'hilohnn~u< riparius; Midge 
Ctiirmo~uus ripaiius; Midge 
Chi ra~omus  riparim; Mir l~e  
C:hi~.mo~nus riparhs: M i d ~ e  
Cllirmomus r i p a r ~ s :  Midge 
Chirmolnus riparius: Midec 
Chi~.momus riparius: Midge 
C'liirmoinur riparius: Midge 
Chirmomus r i p ]  ius: Midge 
Chirmomus riparius; Midge 
Cl~irmornus riliarius: Midge 
Chirmomus riparius; Midge 
Chircnomur ~ipnrius; Midge 
Chirtnomus riparhs: Midge 
Cllirrnomus riparius: Midge 
Chirmomus riparius: Midge 
Ct~irmumus lmtans; Midge 
C:hirmonw rentans; hlidge 
Cl~ircnornus lenlans: Midge 
Chirrmomi~s Lmrans: Midge 
Chirmomus Lnilans: Midge 
Chirmomus tentans: Midge 
Cl~ircnoinus tenlans; Midge 
Chirmomus Imtans: Midge 
Chirmomus rmtans: Midge 
Chirolomus Icolanr: Midge 
Clrirmomur tenlans: Midge 
Chirmomus tmrans: Midge 
Cbirrnomus tentails; Midge 
Chirmomus thummi; Midge 
Chircnomus yoshima!sui; Midge 
Coibtula flumhlea: Asiatb clam 
C o r e p u s  clupeahmis:  Lake rrllirelish 
Cyprmidae; Momow, carp farnib 
qprbridae:  Mi~inow, carp family 
Cyprinidae:Mmnow. carp lamiiy 
Cyprmidae: Mmnow, carp farnib 
Cyprbidne: Mmnow, carp i'amity 
Qprmidae: Minnow, carp famity 
Qprhiidae; M m n o ~ , ,  carp fa~nify 
Cypris sub@obosa; Ostracod 
Q p r i r  subglnbosa; Ostracod 
Cypris subglobosa;Osiracod 
Cypris rubglobosa; Osrracod 
Daphnia lumllolzi: WaLerllea 
Dnphnia lunholzi: Water Ilea 
Daphnia lumholzi; WaLer flea 

CheniicalNalue Species A S  Exposure 

4Tl i  INSTAR LARVAE 
I.hRVA-SI'A'I'E L2 
EGGS 
LARVA-STATE L3 
LARVA-STATE L3 
P.GGS 
LARVA - STATE L3 
I U  - 12MM 
10- 12MM 
LARVA-STATE L4 
LARVA- STf I'E L2 
LARVA- STA'I'E L1 
EGGS 
10-12MM 

- LARVA- STATE 1.3 
LARVA--STATE L4 
10-12MM 
EGGS 
L A R V A - S A T E  L2 
LARVA- S A T E  L1 
LARVA- STt\TE 1.3 
LARVA- SATE L3 
LARVA- S r A E  L4 
L.ARVA-STATE L3 
LARVA-STATE L4 
LARVA- STA'IE L2 
LARVA- STATE L3 
LARVA- %Am L2 
LARVA- STATE L4 
LARVA- SI'ATF L2 
LARVA-STAm 1.4 
LARVA-STATE L2 
LARVAE 
3R13 AND 4TH INSTAR 
ADULTS CM 
26.63 G 
2 SUMMERS 
l SUMMER 
1 SUMMER 
l SUMMER 
I SUMMER 
I SIMMER 
I SUMMER 
NR 
XR 
NR 
NR 
NR 
NR 
h'R 

-. 
Erec t  

Eifect Concentralion ReIerciice 



f 

092 
2 
WS'Z 

EZ'Z 

ZP'E 

SZZ 01 09 

0'9 01 S.0 

zro 

26 

98'T 

Z't 

OOZ'9 

oob 
OOP 
00P 
Uo9' I 
0s 
02 
OIIE'I 
I'OP 
6P't 

EZ'Z 

OOL'9 

IX10'81 
IXID'ZI 
rnfl'61 
03U'I 9 
aIO4H 
OI10'PS 

USZ'Z 
89 
5 

l 

I 
8'1 
9s 
PZ 
96 
Ob 
s'n 

Z' E 
9's 
81 t 
PI 
29 
6'22 
8L'L 
PZ 

EE 

XI 96 
Ct 09 01 L 
U OIZ 
aor 01 

a L 
H Qt 
H 89 
11 PZ 
I1 96 
I1 96 
I1 PZ 
I1 96 
XM 9 
WM 9 
XM 9 
WM 9 
II 8P 
XM 11 01 

I1 8b 
1% 96 
H 8P 
11 PZ 
11 96 
II bZ 
XM 6 Dl 

11 96 
I1 8b 
CI 8Z 
C1 LZ 
u tz 
([*I 
(1 82 
n rz 
I1 BP 
I1 QP 
I1 8P 
It BP 
(1 82 
BM 6 
(I 1Z 
CI IZ 
II 8P 
a tz 
1% BP 
XM E 
RM E 
at1 
a zz 
H 8P 
H PZ 



Table S-2-7 
AUUIRE Freshwater Toxicily Information 

Units = pg& 

I Che mica1 Name 1 Species 

I .- I - 
Cadmium (conr.) IIyalella azlma: Scud 

Hyalella az tca :  S3ud 
Hyalclla aztrxa: Scud 
Ilydrodttyon rerCulaNm; Green algae 
Elydropsyche anguslipcnnis; Caddisfly 
IIydropsyclle angusripennis: C'addislly 
Hydropsyche anguslipennis: Caddis13 
IIydropsyclle anguslipmnis. Caddistly 
Ictnlurus nchulosus: D1.oun h l h e a d  
Irwerteb1;llcs: Inverlelrratcs 
Invertebmtcs: Inverlebrales 
Invertebmtec: Inwxtebater 
Lamellidms rnargilnlis: Mussel 
Lnmcllida~s rnnr~malis; Mussel 
Inn~ell idms mar fmatis: Mussel 
Larnelliduls marginalis; Mussel 
LamelIida~s rnargbtalis: i%lussel 
Lanlpsilis veritriosa: L a i q - m s s e l  
Lemm minor: Duckweed 
Lepomis macro:hirus: Bluegill 
Lcpornis niacrmhirus: Bluegill 
Lepornis macrwhirus: Bluegill 
Linnodrilus hoilmeirteri: Oligcchaele 
l . i~~a~odr i lus  horimeir~eri: Ol ip~ l i i l e t e  
Limodrilus holheister i ;  Oligmhaele 
Limodrilus hotTmeisteri: Oligozlmete 
Limiodriius hufiineisreri; Oligmhaete 
Limnodrilus l~o[f~neisreri;Oligv~haete 
Limodrilus sp; Sludge worm 
I .ophopodella carteri; Bq'ozoa 
Macrobrachiurn hendersodapnus; P r a m  
Morcne saratilis: Stripmi bass 
hforaie saxatilis: Striped Lass 
Morme saxatilis: S l r ipd  bass 
hlyriophyllum spicatum: Water-milfoil 
Myriophyllu m spicatum: Waler- milioil 
My riophyllu m spicalum: Water- milloil 
Myriophyllum spicamrn; Water-rnilkd 
Noernacheilus barbatulus: Stone loach 
Nocmacheilus barhatulus: Stone loach 
Noeniacheilur bnrbatulus: Stone loach 
Noemacheilus barbawlus: Stone loach 
Notemigonus c~ysoleucas; Golden shiner 
Notemigoius clysoleuras: Golden shiner 
Nolernigonus cl)'soleucas. Golden shiner 
Korernigo~uus crysoleucas: Golden shiner 
N o l e r n i ~ o ~ w .  crpsoleucas; Golden shiner 
Oncorhpchus mykiss. Rainbow tral1. donaldson trout 
O ~ ~ c o r l ~ y n c l ~ u s  mykiss: Rambow lrcul, donaldson uout  
Onco~hynchus iuykisr; Rn b?bou, tralt, donatdwn troul 

0-1 WX 
0-1R-K 
NR 
10-1Shfhl 
10- 15 Mhf 
10-ISMM 
10- ISMM 
NR 
ZC)O PLANKTON 
CLADOCERA, COPEPODA ROTIFERA 
ZOO PLANKTON 
7 CM 
5.0- 6.0 CM 
5.0-6.0 CiM 
5.0-6.0 C:M 
NR 
NK 
20 COI.0NLT.S OR 10 FRONDS 
NR 
NR 
NR 
30-40MM 
30-40MM 
30-40MM 
30-4OMM 
30-40MM 
30-40MM 
NR 
ANCENSTRLJLAE 2-3 DAYS 
NH 
L A R V m ,  6 WK 
LARVAE. 1 D 
I.ARVAE. 7 D 
4 CM APEX 
4 CM AF%X 
4 CM APES 
I CM APEX 
5-12G 
5- 15G 
2-21G 
7-21 G 
NR 
ADULT, 70-90 MM 
ADUIII: 70 - 90 MM 
N R  
AUULT. 70- W MM 
I S m m R  
150-220 G 
J W E N I L E .  10G 

Dastlmt: Risk Assessrnml 
Operable Unil 1 

NAS Jackson%ille, Jacksonville, I'lorida - 

MOR 
GRO 

BMS 

LCso* 
L%* 

TIE .  * 
BMS * 
M P  
HMS * 
I'HY 
GRO 

oc 
LC50 
L C 0  
RSD 

EC50GR 
ENZ * 

PIiY 
L K r  

I,i's"* 

Lc50* 
LCjO' 

Lc50' 
L C ~ @ *  
LCso* 

RSD 

=rso 
or ' 
LC50 

MOR 
MOR 

ECJnGR 
EC!,,UM ' 
EC5,jBM * 
ECjoGR ' 

KSI) 
RSD . 

KSD 
nro 

ENZ ' 
BIiZ . 
Hl'M * 
PRY 
LC50 

L r r  ' 
R.5D ' 
RSD . 

AQUIRE 
Rel'crence N u ~ n k r  

-- 
0-1 WK 6 W K  MOR * 0.57 210772 

Exposure 

-- 
Ell'ecl 

Ell'ect [ C o n r  I Subleiha1 
Lethal 



OE8 
069 
DSZ'P 
08 
OOt'P 
008'1 
OOZ'C 
OOT'Z 
RB 
OOL 

W'OT 

6 

OOD'P 

L 
S 
L 

1100'8 
LLY 
000'9 

01 01 8 
BSE 
R69'E 
000's 

9 

OW'£ 
OOZ'P 
kS 01 Y 1 
16 

I1 96 
I! 8P 
II 96 
II BP 
H BP 
I3 PZ 
H 96 
11 '16 
11 09 01 P 
I1 QEZ 
IIBP ' 

1i b'P 
13 96 
H PZ 
1% 8P 
I1 PZ 
I1 8P 
H 96 
I1 96 
I1 QP 
HN 
XM L 
11 81 
<I 9SL 0) P 
11 8P 
(1 BLl 
U 9 
CI ZL 
a or 
aor 
11 96 
OWZI 
u 26'5 
H UP 
H LZ 
amz 
RM SZ 
aL 
EI 8P 
H 8P 
HLL 
a E 
a CCI 01 c 
H 96 
OWE 
a L 
11 t.z 
owz 
H BP 

-- 
El BP 

NIV 21-01 
In;lnIZ1-01 

SAVa E - Z 3VX1XLSNT3NV 
HN 
XN 

d.m crv 
XIINBAnI 

.1,-Ln av 
1m<w 
1mav 

MINOMi 
.L7m uv 

WWZL-UI 
WNZL-or 
WWZL-DL 
WWZI -0I 
WRZI -nr 
WWZt -0i 

SAVCI E--Z ilVII1H.I.SNil:>RV 
99n 
99z 

S 993 QOZI?I.I.HU:I 
llilRWllS 1 

S5%1 C[:l.m 
9 L'Z 'MI U'S 

9 SLE 
UaRNIlS L 

9TZ'BP 
91'1 'WDLS 
9 I'Z 'MD 0's 
0 1'1 'N.) L s 

UN 
sxmwns z 

WJ E 'AI1:I 
uwwns L 

HN 
9-lmL--9£ 

8N 
W.3 2 'AHLI 
W3 C'A>I:l 

'tIdNHIiS L 
9 SLE 

DOOZ-6 
9 1'Z 'NJ 0's 

8N 
anNmS L 
Ell'Z'H3O'S 

HN 
R3 E 'A114 

9 1'6 'WJ 1's 
I 





Table S -2.7 
AQUIKE Freshwater Toxicity Informalion 

mils = p@ 

Acdcr nehypIi; hlorquiro; 
Ccriurhptulia rctkrilnla; Warcr Ilcih: 
Colisa hsciara:Criaril purnrui: 
Cdisa hsxiarxGianl  p~uiarrii: 
Cylops SII; C~c lqmi r l  collcpcrd: 
Ihltuliil a r i h i p a ;  Warcr flc.9: 
1)aptmia ~ r u b i p a :  Warcr Ilcil: 
Daplmia galvilla; Water tlcn: 
1)irplmiih tuilgrli~: Wawr  tlc;~: 
lhplmia tuilgm: Warcl t h :  
1)nlduniil tilngm: Wxrcr t1c:il: 
W~flrnia m a p a :  WaLcr. tlra: - 
Thptinia n1;lgria: Warcr t l ~ :  
lhptui ia  rilil~riil; Warcr tkn;  
Ihptuiia pulcn; Waler Ilc:~: 
0aflul ia  pulcn; Walcr 11i% 
l ) a ~ h n i a  pulicarir: Water I~cA: 
llugcsia rluruLr~cpl~ala:'I'~irbcll~~riiu~, Ilihwurn~; 
I>ugesio l i g h n :  'l'urhcllarkn. Ilatwonu: 
Ilydrodiclyor r e l t u l i m ~ n ;  G r e m  algae; 
1.cmia ~ilinor: Iluckwccd; 
Lophoporlrlla cartcri; U1yo7.oi~: 
Myiuphyllurn spicalurn: Waler-niilFoil; 
My.iyriophyllu rlr  spicaluni; Waler- inillioil; 
Myri~~phyllum spicatum: Water -milroil; 
Myriophyllum spicalurn: Watcr-millbil; 
Mystus vittatus: CatUrh: 
Pcctirlatclla inagnilica: Dryozoa; 
I ' inicpt~nlr~ proinelas: Fathead minnow; 
I ' i~nep t i i~ le~  promclas: lkrhcad minnow; 
I ' i~~~cp lmtc r  proi~~el;rs: I k h e a d  min~low; 
Pi~ncplinlcr piomelas: [:ahead minnow; 
f'lu~natella cnlargirlala: Bryozoan: 
S i~n~rep l i a lus  vctulus: Warerllea: 

Ctlcmica I N a ~ n e  

. - -. . . -. . - . . . -. . - . . . . - -. - - 

A r u h o l i a ~ ~ c r ~ o s a :  Uuivcr ily 
Chiralornus tlluliltni: Midge 
Corbkula flu~iii~wa: A s i a k  claru 
C$prirh!ae; Min~ww. carp fanlily 
C$prihidar: Minnow, carp family 

S p ~ i e s  

. - - . - - - - - - -. - - - - - - - - - - 

Baseline Risk Assessmml 
Operable Unir I 

NAS Jackso~~\ille, Jacksonville, Florida 
-7 I I 

Cadtniun~ (rant.) 'I'itlca tuicit:'Tcnch 
'I'itlca L O I E ~ I :  'I'cnch 
Tirlca ti~lca; Tench 
'I'irlca rinca; 'Sench 
T i r m  r u m ;  Tench 
'I 'riholotla~ I~akonensir: Jnpanesc b n r k l  
'I'riholrdm hakonensis: Jnpiulcsc hirrkl 
'1'ubifcxsp;'I'ut)ificid worm 
'I'uhii'cr~ubii'cx: I'uhiticirl w r n i  

1 SUMMER 
1 SUMMER 
2SUMMEKS 
1 SUMMER 
1 SUMMER 
4.3 CM. 1.1 G 
4.3 CM. 1.1 G 
NK 
NR 

LARVAE 
< 4 fL 
5.22 G? 5.41 TM, ADULT 
N K  
ADUI-T 
12 I1 
1211 
1211 
1211 
12x1 
24-48 1 IR. NI'ONA'I-E 
< 24 t1 
24-,18 IIR. NI'ONA'I'I? 
24-48 1111. NI!ONA'II? 
< 24 I1 
NII 
1211 
16-20MM 
NH 
N H  
20 COLONIES O H  40 FRONDS 
ANCIJNSI'RUI.AE. 2- 3 1) 
4 CM APEX 
4 CM AM?X 
4 C;M APEX 
4 CM APEX 
80-1M Mhi.6.-10G 
ANCENSIRULAE. 2- 3 D 
40- 68 MM 
40- 68 MM 
40-68 MM 
40-68MM 
ANCENS'I'HUL AE.2-3 D 
< 24 H 

LARVAE 
LARVAE 
NK 
1 SUMMER 
1 SUMMER 

BiTect Concentration Rerercnce 
L r h a l  

LET ' 25.OM 210725 57 

48 
LC,, 90.403 



Table 5-2.7 
AQIJIRE Freshwater Toxicity Inlormation 

Units = pgIL 

Baselme Risk Assessment 
Operable Unil 1 

NAS .Jacksonhe. Jacksonlille. Florida 

I I 1 - 7 F E c t  I AOUIRE I y e a r  1 

Cobalt chloride 

ChemicalName 

C*rinidae; Miuiow. carp Carnib 
C%rmidae: Mmnow, carp famity 
Cyprinidae; Mhmow, carp r a ~ n i b  
C)prinidse:Mblnow.carpfamib , 

Cyprinidae; Mmnow, carp h u i w  
Gammarus romeli: %ud 
Lemla minor; Duckweed 
Oncorhynchus mykiss; Ra hbow lrml,  donaldson trout 
Oncorhy~chus mykiss: Rambuw I r c u t ,  donaldson trout 
O I ~ U O I ~ ) ~ I U ~ U S  rnykiss: Hamhow tralt. donaldson troul 
Oncorh)?lchus mykias; Rditbow Lrcul. dot~aldson trouL 
Oncorhyncl~us mykirs: Rambow trcul. do~rddson trout 
O n c o ~ h ~ n c h u s  nlyki~s; I<ainhow lrmr, dunddson l r w r  
Orlcorhynrllus rnykiss: Rambow lrml. donaldsun trout 
Salvelmur [onlinalis; Brook l r m t  
Salvelmur lantmalis: Brooktroul 
Salvelinus iontirialis: Brooklrwt 
Salvelmus ruiltmalis; Brook trcul 
Salveliinus Fontinalis; Brook trrxll 
Salvetius Ionrmalis; Brook l rad  
Tinca thca;  Tench 
Tincn thca:'l'ench 
l'inca thca:  Tcnch 
Tim linca: Tench 
Tinca tnlca; Telicli 
Tinca rmca; Tcrlch 
Tinca lmca; Tench 
Tubikx  tubikx; Tubificid worm 
Spirulina platcnsis; Blue-green algne 
Daplmia magna: Waterilea 
Tubifex Lut)ifex;Tuhiticid worm 
Crangonyx pseudogracilis; Amphipod 
Qclops a@ssomrn prealpuus; Cyclopoid cupepod 
Daphnia m a p a ;  Water flea 
Eudiaptornus padmus padanus; Calanoid copepod 
Fhilodina xulicomis: Rotifer 
Colisa rasciara:Gi;u~t gourarni 
Daplmia hplina;  Water ffea 
Daphnia m a p a :  Water Ilea 
Dupesia r i~ h~a; TurbdlarBn. Llatwonn 
PimephaIcs proinclas: Palhead minnow 
Rana hexadactgla; Frog 
t%u:.:ropGmnoHus pallipes pall; Craytish 
Olxonectes limosus: Craylish 
Ceriodnphnia dubia; Water Ilea 
Pimephales promelas: Fathead minnow 
Carassius auratus: Goldlkh 
I Ie~eropeur tes  fossilis: Indiw catfish 

1 SUMMER 
I SUMMER 
2 SUMMERS 
I SUMMER 
I SUMMER 
1 SUMMER 
NR 
NR 
I SUMMER 
2 SUM ME RS 
I SUMMER 
I SUMMER 
I SUMMER 
I SUMMER 
I SUMMER 
I SUMMER 
I SUMMER 
2 SUhSMERS 
1 SUMMER 
I SUMMER 
I SIMhfER 
1 SUMMER 
2 SUiMMERS 
1 SUMMER 
1 SUMMER 
I SUMMER 
1 SUMMER 
1 SUMMER 
NR 
NR 
NR 
NK 
ADULT. 4 MM, 0.2MG D R Y  W T  
ADULT. 0.62MM 
12 H 
ADUI.T. 0.43 MM 
0.2- 0.5 MM 
4.56 G. ADULT. FEMALE 
ADULT, 1 .?.7 MM 
1% AND 2ND INSTAR LARVAE 
JWENILE.  O.UU6G 
JUVENILE, 0.2-0.5G 
20(15-25) MM, SOO(350-W0) MG, 
19-32 MM 
19-32MM 
<?4 I* 
5-15D 
60-90MM. 3-5G 
4.0 MM. 3 D. HATCHLNGS 

Cobalt (con[.) Cyprinidae: Minnow, carp fanlily 1 SIShfMER 
m r i n i d a ? :  Minnow. carp Canlib 

Species Age 
-- 

LET * 
MOR 
Ixr * 
LET ' 
LET ' 
LEI' ' 

LET 
BCI' 

MOR ' 
IEr 
I E T  . 
LET ' 
E r g  
LET * 
L1"r * 
LET 

MOR * 
1 J T  
LET * 
r.rr * 
W-r * 
wr 
1 . w  
wr 4 

m'r = 
MOR * 

Lm- * 
L E r  * 

E T  
G R O  
Ihl M 
IMM 
IMM 
IMM 
IM M 
E.1 M 
IhlM 

LC5 0 

LC5 0 
LCTO 

LC,, 
I.Csu 

LC50 
LC30 
LC<D 
l..CrO 

MOIE 
MOR 
MOR 

Exposure , 1 e n  1 ol' 1 Coneen l ra t i z  
Leihal Sublehal Number R ~ b l i c a e  - 

210725 57 

Efiect 

10 H lET 
t 



I Species 

I , - 
Sti-rorretlirm Iuciopctcn: l'ikeperch 
Daptulia ~ui!pa;  Warcr tlea 

Algae; Algae, plnytoplankton. algal mat; 
Algae; A l g ~ c ,  pliy~opliutkbn, a l g l  mat; 
Algae; A l p c ,  phytuplmkton, a l g l  ma(: 
A q u a t t  c o i ~ l n ~ u n i y :  Aquatkcoln~nu~li ty;  
Uracl~iouu~ ~i!lycillorus: Holirer. 
Urxl~ionr~scalgcit~orus: Hotit'cl: 
Callilrkhc plnlycarpa: Merop l~y lc :  
Carassius auralus; Goldtish; 
Ccriodaphinia dubia; Watcr flca: 
Ccriodnplmia dubia; Wi!tcr flea: 
Ccriodaplu~in duhia; Watcr Ilca; 
Ceriodapl~rlin dubia; Warcr Ilea; 
C'c~~iurla])hnih duhin: Walcr tlca: 
C:criorli~pllnia d~rb i i~ :  Walci flcil: 
Crriodaptuiia dubia: Wnlcr ilea: 
Crriodnphnia dubia: Waler ilca: 
Ccriodaplnniia duhia; Vfatc~ nca: 
Ccriudaplu>iit rlubiil: Waler t l m  
Ccriodapl~nio dubia; Watcr ncd; 

Ccriodnplmia dubia: Warc~  llcii: 
Ccriodaplmia duhia. Walci ilca; 
Ceriodaplmia rlubia: Water tlca; 
C'criorlaplmia dubia; Watcr  tlca; 
Ccriodilplu>i;l dubiil: Watcr tlc;!: 
Ccriodilllluia dubia: Walcr Ilea: 
Ccrinrlal)hnia rluhia; Wntcr ilca; 
Ccrindiphnia duhia: Water Itca; 
Ccriodihplmia duhia: Wawl tlca: 
Ccriodaplunia rlr~bia: Watcr tlca: 
Ccriodnphnia dubia: Water Ilca; 
Ccriodaplmia clubia: Waler Ilua; 
Ueriodapl~lia duhia: W a k r  ilea: 
Ccriodapllnia dubia: WaLrr tlea: 
Ceriodaptmia dubia: Water nca: 
Ccriodaplmia dubia: Water flea: 
Ccriudaplhnia dubia: Waler flca; 
Ceriodapl~nia dubja: Watcr Ilea; 
Ceriodnplulia dubia; Warer tlca: 
Ceriodnptwia dubia: Water flca: 
C:cricidaplmia dubia: Water flca: 
Ceriodaplmia dubia; Waler flea; 
Ccriodaplmia dubia; Waler Hca; 
C I ~ i r u ~ o ~ n i d a c ;  Midgc t 'an~iiy 
Chircr~o~nur ]~lun~usus:  Midge; 
Chi1 cnomur plulnusus; Midge: 
C:lni~.momus plu mosus; M i d p :  
~ l l i r t x ~ u m u s  pluliiosus; Midpe: 

'Table S -2.7 
AQUI R E  Prcs hwatcr Toxicity Inlorma tion 

Units = JL& 

Baselhe Risk Assessmml 
Operable Unit 1 

NAS ~ackson\.ille. Jacksonville. Florida 
7- ?I---P- Eitect lAOUIREl Ycar 1 

EXPO C; RO PI I A 3 3  
1~tIY'I'OPI.ANK'I'ON 
PHY'I'O PLAVK'1'r)N 
OLIGOTROl'HIC S'I'KF.AU 
NEONATE 
NEONA'I'E 
NR 
NR 
NEONATE. <12 11. FIRST INSTAR 
ADULT 
NEONATE. <12 14, FIRST INSTAR 
ADULT 
NI!ONA'TE, < 12 !I. FIRSI. INSTAR 
Al)ULT 
NIIONKfR, c l 2  II. FIRS?' INSI'All 
AI)~lI.'l' 
Nl!ONA'I7;, < 12 11. I:[l<SI' 1NSI'AR 
< 4 1 I  
NEONKI'I?. < 12 If. I'IKS?' INSl'AH 
Nr!i)NKl'l!, < 12. IT. 1:IRSI' INWAR 
N l ! O N A ~ l i  <12 11. 1:IRSI' INS'rAlL 
NI!C)NA'I'L!. < 12 11. I'IRS'I' INS'I'AR 
NEONATII. < 12 11. FIRSl' INSJ'AR 
mONA?'li. <12 11. FIRST INSTAR 
NEONII'I'I?. < 12 11. I~IRSI'INS'I'AR 
NEONA'TI!. <12 II. FIRSI' INSTAR 
NEONA'lT!. <12 11. 171RS1' INSTAR 
ADUL.7' 
NEONKIT.  <1?1I. 1:IRSI'INS'l'AR 
NEONATE. <12 11. I'IRSI' I N S W R  
NEONA1-F. C12 II. I'IRST INSI'AX 
NlIONA'l'E. < 1 2  11. FIRST INSTAR 
NEONATE. < 12 I t  FIRST INSTAR 
AIIUJJI' 
NEONA'I'E. < 12 >I. FIRST INSTAR 
NEONIFTU. 1 1 2  11, 1:IRST WSTAR 
NEONATE. < 1 2  I t  FIR= INSTAR 
NEONA'I'E. < 12 H. FIRST INSIAR 
NEONATE. < 12 H. F I R S  INSTAR 
FIRST INSTAH NEONATES, 2-8 H 
FIRST INSTAR NEONATES. 2-8 I1 
FIRST INSTAR NEONAmS. 2- 8 14 
LARVAE 
L A R V A - S A T E  L1 
LARVA- STATE L2 
LARVA- STATJ? L2 
LARVA-STATE L2 

Exposure E I k c t  Comenlralion 
1 ,  S e a  I %k~; I Rlbh0:lion I - -- 

24 H MOR 255008 75 
21 D W P  12 232881 72 



Table 5-2.7 
AQUIRE Freshwater Toxieily I~iformalion 

Uuits  = Clgn 

Haselu~r Risk Assessment 
Operable Unil 1 

I L 
Copper (cont.) Chirmornus plumosus; M i d g :  

r h  irmorurls ]~ lu~~ios !~r ;  Midge; 
Chira~ornus II~UIIIOSUS; M i d g :  
Chirmornur plulnosus: h l idy :  
Chira>ornus plumosus: Midge; 
Chira>o~nus plumosus; Midge: 
Ch i rmo~nus  plurnosus; Midge: 
Chiraion~us plumosus: M i d g :  
Chirmorlws plu~nosus: Midge: 
Ch i rcno~~ws  riparius: Midgc; 
Chirmomus riliarius; Midgc; 
Cl~irmoinus riparius; Midge: 
Cl~irrr~umus riparius; Midge; 
Ch i ramnus  riparius: Midge: 
Chirawinus ripariur: Midge: 
Chirmomus riparius: ,Midge; 
Chirmoinus riparius; Midge; 
Chiruio~nus riparius: Midge; 
Chirmomus riparius; Midge; 
Chircnomus riparius; Midge; 
Chirmomus riparius; Midge: 
Chirmomus riparius: Midge: 
C h i r a ~ o n ~ u s  I iparilrs: Midge; 
Cll i~rnomus r i p a r ~ s ;  Midge; 
C h i r m o ~ ~ i u %  riparius; Midge; 
Chirmomus tmlans: Midge; 
Chirmomus Latans: Mi r lg ;  
Ch i ru lo~~ius  tenlaus: Midge; 
Chirmolnus tentans; Midge: 
Chirmonins tentans: Midge; 
Clrirmo~nus tmlans; Midge; 
Chirmomus tentans; M i d ~ e ;  
Chirmolnus tenLans; Midge; 
Chirmomus tenlans; Midge: 
Chirmomus tentans; Midge; 
Chirmonlus tentans: Midge; 
Chirmomus lrntans: Midge; 
Chirmofnus tentans: Midge; 
Chlorella vulgaris; Green  il l e e :  
Cypris subglobora: Oslracod; 
Q p r i s  suhglobosa; Oslracod; 
W r i s  subglobosa; Ostracod; 
C p r i s  subglobora; Oslracod; 
Daflinia lunlholzi; Water Ilea: 
Daphnia lunholzi; Water flea: 
Da@nia luntholzi: W a t e ~  flea; 
Daphnia lurnl~olzi; Water flea: 
Daphnia m a p a :  Water ilca; 
Daphnin m a p a :  Water flea: 
Daphnia mapa :  Water ilca: 

L""- 
LARVA- STATE l.2 
LARVA- T K T E  L3 
LARVA-=ATE L3 
LARVA- STATE L3 
I .ARVA- STATE L3 
LARVA- STATE L4 
LARVA-STATE L4 
LARVA-STATE L4 
LARVA- STATE L4 
2ND INSTAR LARVAE 
2ND JNSTAR LARVAE 
2ND JNS'PAR LARVAE 
LARVA- SLATE L I  
LARVA -SI'KTE L2 
LARVA- SI'A'TH L2 
LARVA- STATE L2 
LARVA- SI'A'TE I .2 
LARVA- SI'ATE L3 
LARVA- S A T E  L3 
LARVA- SL4TE L3 
LARVA - STATE L3 
LARVA- Y r x r E  ~4 
L ARl'A - STATE L4 
LARVA- STATE L4  
LARVA- STATE L4 
LARVA- =ATE L3 
LARVA- =ATE L 2  
LARVA - f l A ' E  L 2  
LARVA- STATE L 2  
LARVA-STATE L 2  
LARVA- S A T E  L3 
LARVA- STATE L3 
LARVA-STATE L3 
LARVA- STATE L3 
LARVA-STATE L4 
LARVA-=ATE L4  
LARVA- STATI? L4 
LARVA-STATE 1.4 
NR 
N R 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
> 24H 
> 24 H 
<= 24 11 

24 11 
48 H 
7 2  M 
96 H 
24 H 
48 I1 
72 H 
9 6  H 

240 H 
48 H 
9 6  I i  
2.1 H 
24 H 
48 I1 
72 H 
96 11 
24 H 
48 11 
72 N 
96 11 
24 H 
48 N 
721I 
9611 
24 H 
24 I1  
48 M 
72 I-I 
96 I-I 
24 I-I 
48 H 
72 H 
96 H 
24 H 
48 H 
72 H 
96 I1 
8 D 

12 H 
24 1-1 
48 H 
96 H 
12 H 
24 H 
48 I1 
96 f I  
48 EI 
48 H 
48 I1 

L%n 
LC5 0 ' c s 0  
LCs n 
LC5 n 
LC5 0 

L':r 0 

LCs(l 
LCf0 

I-Cso 
LCs 0 
LC? 0 

L G  0 
LC5 o 
K s  0 
LC5 0 

LC5 0 
LC5 0 

LC5 0 

LCj0 

1% 
LC5 0 

L C j O  

LC,, 
LG, 
LCJO 
LCso 

LC50 
LC50 
LC50 
LC;, 
LC5 0 
LC:50 

LC5 rr 
LC5 0 
PFR 

LC5 0 
LC!>r, , 

1,r?" 
LCs 0 
L C , ,  

LCro 
LC5 0 
L,C?0 

ECSoM ( ( ' a t )  
ECSOIM (Ca t )  
ECSOIM (Cab) 



~
X

z
;:~

;:~
;5

x
,:;$

X
X

,z
~

z
z

, 
x

x
x

 
A

A
A

A
A

A
A

V
Z

V
V

V
Z

Z
Z

Z
Z

S
Z

Z
Z

 



Table S-2.7 
AQUIRE Freshwater Toricily Information 

Unilr = pgiL 

.L- - -- 
Copper (coiu.) Iliq4mia ]n~licarL~: Walcr tlca: 

Lhptunia 11ulicari1: Warcr Ilca; 
lhplmia pulicarh: Walcr tlca; 
Daplmia pulicaria: Walcr tlca: 
Daplmia pulicnria; Warcr Ilcii: 
Dap11ni;i pulicaria: Warer flca: 
I l a p l ~ r h  pulicaria; Warcr flca: 
Uq~hrlix (3ulic;tria: IVnle~ Ilcil: 
Uihplmia pulicarh: Walcr ilea: 
Ih])lulia pulicaria; Wnlel. ilca: 
I h p l ~ n i a  pulicarh: Watcr tlca; 
Dugs in  dorolmepl~a 1a;'I'urhc llarim flatwor~n; 
I3ugcsia tigrim.: Turlxllariarl, thlwonx; 
Elodea nullallii; Waterwcd,  dikA~n~oss: 
ti:b~~thusia aninis; Morquitoli+i: 
Gamhusia aninis: Mosqliitolidu: 

mlluria afl-mis: MusquiroiiQ~: 
Gambusia aWnis: Mostl~~iloii\ll: 
Giitn~uarus lacuslris: Scud: 
G n ~ n ~ u a r u ?  Lacustris: Scud; 
Cianirtinru~ pulcn: Scud: 
Cinn~lrinrt~s p l c n :  Scud: 
Cianinmrihs pulcn; Scud: 
Gnall~otlcnws pclersii: Illcctric lisl~: 
I~ iwr lc ln~rcs :  Inwrlchatcs: 
Invcrlclitalcs: I~~vcrlchrarcr: 
hwcrtch~nlcs: Invc~tchralcr: 
Invcrtch~ihlc.;: luvurcbralcs: 
I ~ v c r t c t ~ i h t ~ . ; ;  Invcr~chrihlcs: 
IJan~cllidnis i ~ ~ a r g h l i r ;  Musscl: 
Lamcllidms nwcn~alis :  Muscl;  
La~ncllirlnl? mar@nalis; Musscl: 
La tucllidrnr luargnlalis; Murcl ;  
I .a~ucll id~m tuargumlis; Murrcl: 
I.nniellidrrn ~llnrgnialis: Musscl: 
[.emla i ~ ~ i n o r :  Duckweed: 
Lermia niinor; Duckweed: 
Lcpomis nlacrcchiru5: Illucgill: 
Lcpoinis n~acrcrtlirus: Illucgitl: 
Lrpan~is  n~acrochirus: Dluegill: 
I~op1~opodrlln carlcri: Ihyozoa: 
Mncrobracl~iu~u hcndersodaymws; Prarul: 
Myriopt~vllui~~ spicatum; Watcr -inilhil: 
Myriophyllu 111 spicami~l; Walcr- inilkd: 
Myriopllyllu ni spicalun~: Warcr- milbil: 
Myriopl~).lluu~ spicalun~: Walcr -nhilfnil: 
0 n c o r l 1 ) d ~ u r  kisu~ch: Coho salruon. d v c r  salmon: 
On~orliynctlus ntykiss; Jtahbow lrm!. dunaldson Iruul; 
Oncortqmchus inykirr: H;khorr, Lrcxll, tlo~laldsou trout: 
Oncurh)~~rl lus mykiss; Rai~tboi~,  t ~ u u .  dorlaldson Lroul: 

Baselme Risk Assessmml 
Operallle Unit 1 

NAS Jacksonville. Jacksomille, Florida 
I r 

-- 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
NR 
KR 
NR 
NR 
18-20MM 
NR 
NI< 
NI< 
NI< 
NR 
NR 
ADULT 
NR 
JUVENIIE. 2-3 MUIT. 3-5 MM 
JUVENIIE.  2-3 MOL'I'. 3 -5 MM 
JUVENIIE. 2-3 M O W .  3-5 MM 
JUVENILE, 5-20G 
MACRO -INVERTEBRATES 
MACROEiVBR'I'EDRAl'ES 
MACROINVl!l<Tl?~lRh'~.S 
MACROINVEIVI'Enlll\'Tl!S 
MACROINVI!IPI'IIUlln'~ES 
5.0- 6.0 CM 
5.0- 6.0 CM 
5.0- 6 0  C:M 
7 CM 
NN 
NK 
20 C O L O N E S  OR 40 FRONDS 
NR 
5.3-7.2 CM. 3.5-3.9 G 
N R 
NR 
ANCENSTRULAE 2-3 DAYS 
NK 
9 CM APEX 
4 CM AIII?X 
4 CM APEX 
4 CM AITX 
JUVENILE, 6 G 
11 CM. 13G 
32 MM. 0.36 G 
32 MM. 0.36 G 

1 Year 1 
BTfect Concentration Relerence 

Lerhal I Subleula1 Number- 
215C8l 



I Chemiral Name I Species 

Oncorliynchus mykiss: Rablbow rroul. ctonaldson troul; 
Oncorhpehus niykiss: Rabhow Ircul. donaldson IrouL; 
Oncorhychus mykiss: Rainbow lrcui. dona ldso~~  trout: 
Oncorllp~cltus mykiss: Rainbow Lrarl, donaldron troul: 
Oncor1t)nchus niykisr; Rainbow trcut: rlonaldson rrour; 
O~~corhyncnchus ~uyk i s~ ;  Raithow rrnlr, donaldson lroul: 
Oncorhynchus mykiss; Rambow trcut, donaldson trout: 
O~icorhyncl~us n~ykiss; Itailbow rrcul. donirldsoil Iroul; 
O~u:orhyncl~us inykiss; Raithow trml. donaldson Iroul; 
Oncorhy 

Table S-2.7 
AQUI RE Freshwater Toxicity Informalion 

Units = pg!L 

Baseline Risk Assess~nail 
O w r a  ble Unil 1 

NAS J n c k s o ~ d l e ,  Jacksonville, Florida 

Age 

32 MM, 0.36 G 24 H L c ~ ~  130 21 8499 74 
32 MM, 0.36 F 24 H Lev, 140 218499 74 
32MM. 0.36G 1.33 H M O R  * 2,000 218499 74 
32 M.M. 0.36G 5.5 I{ * M O R  * 2,000 218499 74 
55.5 G 40 D GRO * 225 2 1 8 3 6  76 
6-8  G 48 H W M  ' 30 219917 80 
75- 1EOG 48 H MOR ' 85 315401 82 
75- 1CO G 8 H PI-rY 170 315401 82 
FINGERLJHG. 0.2-5 I W K  MOR ' 4.0 31563 79 

AQUIRE 
Relemnce 
Number 

Exposure 
Yea r  

o l  1 
- Eblicalion 

BNecl 
ELlect Concentr@ion 1 Leami 1 Subleihi  



Table S-2.7 
AUUI RE Frcshwaler Tmieiiy Iniormalion 

Unils = p@L 

I C:t~ei~lical Narnc 

L---- 
Copper (conl.) 

11 ge 

20- 68 MM 
20--.b9 MM 
IIMIIRYO. 1 D 
AN(:ENSTIIIILAE, 2-3 DAYS 
JINI3NILE 
JUVENILE 
ADUL'I'. 24.8G. 9.3 Chl 
ADULT. 2.1 8 G. 9.3 CM 
AnuL,T. 2 4 . 8 ~ .  9.3 CM 
ADULT. 21.8G. 9.3 C:M 
ADU1.T. 24.6G, 9.3 C:M 
A1)III .T. 24.8G. 9.3 CM 
A11 IJ111'. 24.8 G. 9.3 Chl 
A1111111'. 24.8G. 9.3 CM 
Al>lJIX 2 4 8  G. 9 .3  CM 
Al.)111:l'. 248G. 9 .3  CM 
All1 jI.'l'. 24.8G. 9.3 C M  
AI)llI.'I'. 24.8Ci. 9.3 C:M 
A1)lJlll'. 24.8Ci. 9.1 C'M 
ItnrrrA7r. 2 4 . 8 ~ .  9 . 3 1 ' ~  
EMI31<YO 
E M  DRY 0 
EMORYO 
E!MUHYO 
EMBRYO 
EMBRYO 
CMDRYO 
LARVA13 
LARVA13 
LAIIVAI! 
L.AHVAE 
IARVAl! 
l.ANVAI3 
1.AItVAV 
I./\I<VAL! 
LARVAE 
2-3YR 
76G.  3I<D YR CLASS 
YEAI7LING. 14- 16 ( :M.  30-42G ' 
YEARI.WG. 14- 16 CM. 30-42 G * 
YEARLING. 14-16 CM. 30--420 * 
YEARLING. j.1-16 CM. 30-42G ' 
< 2411 

I3aseline Risk Assessmakt 
Operable Unit 1 

NASJa~ksonvillc. Jacksonrille. Florida 

39- 60 IMM 
NR 
J W E N I L E .  5-20G 
NK 
4 CM. AI'I!X 
4 CM. APEX 

------ 
BlTec~ 

C o n c e n t r a l k  - 
@ h a l  r Sublclhal 

20.0M 218320 

AQUIRE 
Reference 
Number 

Year 
of 

Nblication 
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SZLOIZ 
SZLDIZ 
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SZLOlZ 
STLO LZ 
SZLOIE 
SZLUIZ 
szLo IZ 
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SUOIZ 
SZLUIZ 
SZL(11Z 
6SLtIE 
morz 
SrLarz 
SZLOIZ 
SILOIZ 
S7lOIZ 
SZLOIZ 
SZLUIZ 
szLaiz 
SZLOIZ 
SZLOIZ 
SZLOTZ 
SUOIZ 
z98212 

1811L6 
flWS1E 
ZSSLlZ 
Pnrm 
OES61Z 
OE86IZ 
OE86IZ 
ELSOIE 
0%S1£ 
61LSIE 
6ILSIE 
61LSIE 
6ILSLE 
61LSIE 
61LSiE 
61LSIE 
61LStE 
61LStE 
61LSrE 
61LSIZ 
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I1 1P 
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U EL'S 
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11 sz 
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11 SZ'Z 
a L 
a L 
u BE 
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Table 5-2.7 
AQUIKE Freshwater Toxicity Information 

Units = 

13asehe Risk Assessnlenl 
Operable Unit 1 

Tincn rum:  'I'er~cli: 
Tinea rknca:'I'ench. 
T i i m  l im:Tench :  
Tinca t i~lc;~:  Tmcli :  
Tubilex ruhilkx;Tubilicid worm: 

--. NAS lacksonville, J i l ckond le ,  Florida 

Caridha rajadlw ri: l'redwatcr prmw 
Caridim rajadhari: Fred>r\.atcr p r a m  
Caridha rajadhari: 1:rcdlwater p r a w  
Caridha rajad11ari:Prediwatcr p r a w  
Larurllidals nargbral i~:  Mussel 
Larncllidms ~mrgmalis: Mussel 
Myriopl~ylluin spicnmm: Walcr-inilloil 
MyriuphyHum spicaruin: Water-milioil 
Myriopl~).llum spicalum. Water-n~ilioil 
Myriopl~yll~un spicaolnl: Warer- milhi l  
Planaria rp: P h a r i a n ,  flatworm 
A~rioeha SIT A ~ u o e b a  
Dugeria Iigrha; Turbellnrim. flalworm 
PoraniogcLor crispus: Curled pondweed 
Carassius auralus; Goldfish 
Onco~~i~ynchus mykiss; Rai lbow trtxlr, donaldson trout 
Qprinidae; Miinow, carp fawily 
Cyprtlidae: Minnow, carp kmily 
Q p r h i d a e ;  Mmnow, car11 fan~ity 
Oprhhidae: Miinow, caIp famiij 
Cyprinidae; Milnow, caip family 
Qprmidac. Mbmour. carp hmily 
Cyprb~idne; Mmnow, carp lamily 
C>prbiidne: Mhnow, caarp Camily 
Cyprhidae: Mimow, carp Carnip 
Cyprinidae: hlmuow, carp famiiy 
Tinca tincn; Tench 
Tinca r i m ;  Tench 
I'inca tint-a; Tench 
'I'inea tinca: r r r r h  
Tinca 1hcn:Tri: :I 

Oncorhpchur mykiss: Rainbow lral t ,  donaldson trour 
Dncorl~pwchur mykiss: Rainbow irmt, do~~a ldson  Imut 
Oncorti~nchus inykirs; Rambow trall, dorraidson Lroul 
O n c o r h ~ ~ c ! ~ u s  nlykisr; R a i n b o ~  ticur. donaldron trout 
Sahe I I . ' mriralis; Bi ook t rmt  
Salvel!ms lonrinalis: Brook trmr 
Salve:elmur fonlmalis; Brook rrmt 
Salvelinuc Io~>lmalis; Brook rrmr 
Cyprinidas ; ?.ioi~n*,, carp fanlily 
Tiilca 1iica:Tench 
O n c u r h ~ ~ c h r ~ s  mykiss: Rainbow ( r a n ,  donaldson IrouL 
SaIvzlu~us fontinalis: Brook I rml  

Chemical Name Species 

1 SUMMER 
1 SUMMER 
1 SUMMER 
2 SIJhIMERS 
NK 

NR 
NR 
NR 
STAGE C ,  2.5 CM 
N 11 
7 CM 
4 CM APEX 
4 C M  REX 
4 CM APEX 
4 CM APEX 
NIL 
NR 
N I< 
NR 
NR 
5.8-156 TM. 1.7-52.56 
1 SUMMER 
I SUMMER 
1 SUMhlLR 
1 SUMMER 
1 SUMMER 
1 SUMMER 
I SUMMER 
1 SUMMER 
I SUblErfBR 
1 SUMMER 
I S W V E R  
1 SUMMER 
I SUMMER 
1 SUMhlER 
I SUMMER 
1 SUMMER 
I SIMMER 
1 SUMMER 
1 SUMMER 
I SLWMER 
1 SUMMER 
I SrnIMER 
I SIIKMER 
1 SUMMER 
I SUMMER 
1 SUMMER 
I SUMMER 

Mwganese (cont.) Tinca r i m . :  Tench: 1 SUMMER 6.75 D LET * 1.5m.000 210725 57 

A F 
- 

MOR 1.20C1000 
MOR ' 1.30C1000 

LET 1.800.000 
LET ' 2,000.000 

I E T  700.030 

Exposrlre 

- 

Ell'ecl Conuenlration Refemrcc 

. .- 





Table S--2.7 
AQUIRE Freshwater 'Toricily Informalion 

Units = @ 

Baselhe Risk Assessmen1 
Onerable Unit 1 

1 Chemical Name I Species 

L.- 

Mercury (cant.) 

Nickel 

.- 
Chirmomus riparius: M i d ~ ?  
tiantbusia afhislis; Mosquitolish 
Gambusia a t l i~ i s ;  Mosquitofish 
Garnbusia afi-his: Mosquiloiish 
Gambusia ntiinis: Morquilolih 
Gnatl lo~le~nus pe1ersii;Elmtric fish , 

Caridha rajadhari: Frerhwalcr p r a w  
Lalnellidms ~narpinalis: Mussel 
Tilapia mossainl)ica; Mozanrbique lilapia 
Calos~oruu~corr~mcrsmi:  Whilc sucker 
Algae: Algae. pl~ylopliurkron, algal mat 
Tilapia rnossambica: Mozambique rilapia 
Lamellidau marginalis; Mussel 
Lamellidms mar@atis; Mussel 
Laincllida~s marpinxiis: Mussel 
Drachio~ms calyciilorus: Rolil'er 

A~nblopliles rupe5tris: Rock bars; 
Ana holia nervilsn. Quiver I*; 
13rxhionus cah.ciiloms: Rotirec 
Cl~ircnoruus thuinn~i; Midge: 
q ~ r i n i d a r :  Mimow, carp family: 
Qpriuidac: Minnow, eaip ramily: 
Cyprinidae: Mnnow, carp farriily: 
Qprinidae: Wiruuow. carp family: 
Cyprinidae: Minnow, carp family: 
Qprinidse:Mhnow, carp ralliily; 
C'yprinidae; Minnow- carp hnily;  
qprmidae :  Mnlnow. carp ramily 
Q p r  midae: hlnmow. carp family; 
Cyprmidae: Mmnow. carp Laanlily: 
Cyprinidae: Mumow, carp fami$. 
Daphnio m a p a :  Water flea: 
Dapllnia m a p a :  Water flea: 
Daphnia magla: Walcr Ilea; 
Daphnia pulicaria; Water tlea; 
Daphnia pulicarb: Water flea; 
Daphnia pulicaria; Water flea: 
Daptmia pulicaria; Water Ilea; 
Dapltnia pulicark; Waler Ilea: 
Daphoia pulicaria: WaLerIlea: 
Daphnia pulicaria; WalerIlca: 
Daplmia pulicaria: Water tlea: 
Uaphnia pulicaria; WaLerllce: 
Daphnia pulicaria: Warer Ilea: 
Daphnia puticaria: Warer Ilea: 
Daphnia pulicaria;'\I!ater flea): 
Daplniia pulicnria; Warer Ilea; 
Daphnia pulicaria: Water flea: 
Daphnia pulicilria; Water flea: 

NR 
NR 
NR 
NIL 
JUVENII-E. S-2OG 
NR 
32 G 
7.0-11.8 TM 
JUVFNIT E. 142 MM. 28.7 G 
PHYTOPLANKTON 
7-  10CM. 6- .10 t i  
5.0-6.0 CM 
5.0- 6.0 Chl 
5.0- 6.0 C'M 
NEONATE 

NAS Jacksonvi[le. Jacksonville. Florida 

YOUNG-OF-THE-YEAR 
LARVAE 
NEONATE 
LAIIVAI! 
1 SUMMER 
1 SUMMER 
I SUMMER 
I SILMMER 
1 SUMMER 
I SUMMER 
l SUMMER 
I SIMMER 
1 SUhfhlEK 
1 SUMMER 
2 SUMMERS 
24-48 IIR, NEONATE 
24-48 HR. NEONATE 
24-48 HR. NEONATE 
NR 
KR 
NR 
NR 
NR 
W R  
NR 
NR 
NI1 
NR 
NH 
NR 
NR 
NR 
NR 

<24 H 
30 D 
30 D 
30 D 
2013 
24 1I 
48 t i  

I 1  WK 
I W K  
14D 
IWK 
56 H 

11030D 
11030U 

24 H 

96 I I  
7D 

24 11 
7 D  

1 s  I< 
20 I1 
23 H 
35 H 

5.13 D 
59 H 

6 H 
7 D 

74 H 
8 H 

79 H 
21 D 
21 D 
21 D 
48 11 
48 I 1  
48 I1 
48 H 
48 H 
48 I1 
48 FI 
48 t1 
48 H 
48 H 
48 kI 
48 H 
48 H 
48 1% 
48 PI 

IT:o SU Lo 500 
BC:F 
BC% . 
BC'F ' 
I'HI' 

Lr ;o  9.12 
OC' 

DIO * 
KSD 

BMS ' 
HEM * 

L,CS,, 5,000 
GRO 

0 c: 
LC50 60 

EGGS 7 1 0 9 6 H  h lOR * 320 2T.5356 89 

AQULRE 
Reference 
Number 

EtTect 
C p e r a l i o n  

Lelhal p u b l e i l ~ n l  

I 
A Ee 

Year 
of 

Pl~blication 
Ekyosure ERect 



Table S-2.7 
AQUI R E  Freshwater Toxicity Information 

IJnils = pg/L 

Sclcnium 

1lugcsi;r liprim: Turhcllarirn. llalrvtmu: 
Cianmmrus rurseli: Scud: 
I . c ~ m a  m i n n ~ :  Duckwecd: 
My~tus  vill;ullls: Catlirtl: 
Oncorl~yllct~us ii~ykiss: Ilaitbow trwr,  donalrlson trout; 
Oncr~~lhyrlcllus niykiis: Kainhow Ircclr, rlo~lnlrlsot~ troul; 
Or~curl~yrtclius iuykiss: 113 bihc~w 1rcc11. dunalcls~r~l tioul; 
Ol~cul  l~y~lcllus ~uykiss: l<nml~nrv rmk drmaklron 11 out: 
O ~ l c u ~ l ~ g ~ l c l ~ u s  lnykiss: Ilainbow l m ~ t .  duualdsun rruul: 
~ I i ~ c o ~ ~ l ~ y ~ ~ : l ~ u s  mykiss: Rainbo~v trrxlc. rlou~Wsnn truru: 
Oncr~rllyl~cllur inykisr: Rainbow I r w ~ ,  r lo~ la l r lw~~ trout: 
I'il~~c$alca prornclas; Falllead n~irulorv: 
l'ilncpl~alca proui~elas; 17a!l~c;lrl ~uirlnow; 
l'in~cl~lialcs prr!rucl;w Fnllicad millnow. 
I'iiwpllales 111 omelas: I'alllead ~ l ~ i n t ~ o w :  
l ' i n~c~d~nl r s  pronielas: Farllead nlin~low; 
I ' i ~ ~ ~ q d ~ a l c s  prome1;ts: l7ad~e:hcI I ~ I ~ I U I ~ X V ;  
P i ~ ~ ~ c p h a k s  prrmclah: h i l l cad  I I L ~ [ I I ~ V .  

l'inicpllalca prowelas: 1:ilil~cild ruitl~mv: 
I'iincpl>ales prnmelas; 1:illltend ruilhr~ow: 
I'iuwl~liihlcs p ro~ l~c las ;  l'atllcad ~hlinnw: 
Pi~uc]!It;~lcs ] ~ r o i ~ ~ c I a s :  l'arlvmrl I I ~ ~ I I ~ K I W ;  
Salvclnius h t i r i d i s ;  Ilruok LI.(YII: S;dmoniclae: 
S i ~ l w l i ~ ~ u s  limtir~alis: I h o k  1ru1l: Sallnr)nidnr; 
Sahelulus hiiti~>alis: I31or)k rrrxit: S;~lrl~o~lirlae; 
Salucl'ulus iiilllil~alis: Iirook r~orll: Salnioitirl;te: 
Si~lvclu~ur ib~uinalis: 11rook 11a1r: Salmonidnc; 
S;tlvcl~nus hlLinnIis; 13rnok timht: S a I ~ t m > i h c :  
I'irtca tu~ca;  T c ~ ~ c l l :  
Tirlca rinca: l'cnch; 
'I'inca Ihca: Tcncl~:  
'l'inca h c a :  TCIKII: 
. ,, 1 Inca lhca: 'I'eiicti: 
'Tinca tinca: Tcnch: 
'I'inca tbca;  ' I 'c~~ch;  
I'inca rincil :Tcnch: 
1-ibifex rubifex;'l'ubiiicid worn>: 

NK 
18-20 MM 
NIL 
h[ 11 
20 COLONIES OR 40 I'KONDS 
SO-1W MM. 6-IUG 
1 SUMMER 
I SIlMMBR 
I SUMMEIt 
1 SlJMMIIR 
1 SUMMER 
I SIJMMUR 
2 S I M M E R S  
I!MIIlIYO. 1 U 
liblllI1YO. I U 
L?MUl<YO. 1 D 
N1< 
NI1 

NIl 
NIl 
NR 
NR 
N 11 
NR 
I SUMMER 
I SIIMML!l< 
I SUMMER 
I SUMMFR 
I SUMM I?I< 
2 SUMMEItS 
I SIJMMER 
1 SUMMER 
1 S r n M I ? R  
1 SIJMMEll 
1 SUMMER 
l SUMMER 
I SUMMER 
2 SUMMEIIS 
NR 



Tahle 5-2.7 
AQUIRE Freshwater Toxicity Inlormalion 

Unils = pgiL 

CheniicalName L..L Selnlium (con[.) Daphnia m a p a ;  Water tka Spmies 
Daplinia mapla; Water llea 
Chirmomus riparius: Midge 
D;lplulia lnagtla: Water tlea 
Daphnia n i a p a :  Warer llea 
Daphnia m a p a :  Water llea 
Dapl~nia mnpi?: Water ilea 
Daphnia mapla: WaLer Ilea 
Dapliuia nmgia: Water llea 
Daphnia ruagria: Waler ilea 
I'inieplnlcs pro me la^ Fathead n ~ i ~ ~ n o w  
I'iinephales pro~nelas: Fathead minnow 
Iiyalella azlrca; .%ud 
Hyalella a 7 m a ;  k u d  
f iplel la  aztma: Qud 
Pirntq~l~ales prowelas; Farhead n~innuw 
Pirnephalcs prurnelos: Fathead mirl~iow 
Piniephales promelas: Farhead mit~no\v 
Piine$ales promclas; Farliead mirmou 
I'iinephales pornelas: 1:athead minnow 
Pi~~icphales  promclas: Fnrhead mimow 
Piniey;l>alcs ~~romelas :  Fathead mimow 
Pirnephales pramclas: Falllead rnitmow 
Daplmia m g a :  Water Ilea 
Daphnia m a p a :  Waler flea 
I3i~riepl;ales pron~elns; t-allnead ininnow 
I'imcp!~ales promelas: Falliead mirmow 
Pimephales plomelas: Falhead mirunow 
1.cpomis macrcrhirur; Hluegill 
Mkropterus salmoider; La~gsmouth  bass 
Lenma minor; Ducku~eed 
Oncorhp~chus rshauymha: Chinook salmon 
Oncorhynchus t s h a q w l ~ a :  Chinook salnlon 
Oiicorhyncl~ur I s h a ~ ~ l s c l ~ a :  Clhil~uok s a l m o ~ ~  
Oiicorh)?~rl~us 1sharr)T~ha: C l ~ i ~ ~ o o k  salnbon , 
Oncorl~yrichus kisukh: Coho salnion, s i lv~r  salmon 
Oncorh~nc l~us  kisuli.li; Cohu mlrnon, silver salmon 
011corh)nchus kisutch: Coho salmon, silver salmon 
Oncorhgnchus kisulch: Coho salmo~i, silver salillon 
Pimephalcs proinrlas: F a h e a d  inilmow 
Pinlephales promelar: Fatheitd i?!ini~o\r. 
Brachionur c a ~ c i t ~ o r u s ;  Rotilcr 
Dugesia doroLccephala: Turbel la~ iml. l l a n y r m  
Daphnia m a p a :  Warerllea 

Br?~hionuscabrit7oms; Roril'er 
Ceriodnphnia r crkulata; Water llea 
Daphnia pulex: Water flea 
Simcxephalus verulus: Water llea 

Haseline Risk Assessina~t 
Operable Unit 1 

, NAS lacksonvitle. Jacksonville. Florida 

1 Exposure 
! 

A F  1 
-- .- 
124 H 21 D 
<24 I i  21 D 
1 2 4  H 30 U 
<24 H 21 U 
<21 I I  21 D 
i 2 4  1 I 21 D 
<24 H 21 D 
M1DDL.E INSI'AR 48 TI 
M1DI)J P INSTAR 96 H 
MIDlILE LNSrAR 14 D 
PRY. a m  ti. 17 MM. 25- 3s D 96 I< 
FRY. 0.03 G. 17 Mhl. 25 - 35 D 14 U 
hDIJLT 48 H 
ADIILT 96 H 
hD TILT 14 D 
2 U, EGG 120 1I 
2 D .  EGG 85 H 
211, EGG 6 2 H  
2 D. EGG 33 I1 ' 
2 D. E G G  25 TI * 
2 1). EGG I I I I *  
2U. EGG 1 1 H *  
2 D. EGG 1 2 H W  
2 D  to 3 WK 
2 D  10 3 WK 
2 D. EGG 1 7 D  
2 11. E G G  1 7 D  
213. EGG 1 7 D  
Jl JVENILE, 40-70 MM TOTAL IBNGTH 48 11  
JUVENILE. 40-70 MM TOTAL LENGTH 48 H 
70 COLONIES O R  40 FROh-S 3 D 
FRY. O.SG 96 H 
FRY. U.SG 96 H 
FRY. 0.SG 96 I1 
PRY.0.6 G 96 H 
FKY.U.SG 96 H 
FRY. 0,SG 96 M 
FRY.O.SG 96 IT 
FRY.0.7G 96 H 
59-61 U 1 1 0 9 8 U  
54--61 1, 98 11 
N E O N A l E  24 H 
18-2OhlM 1 I1 
<24 I1 21 Jl 

NEONATE 
< 4 H  
< 2411 
< 24H 

I ~ r r e c t  I AQIJIRE I year  I 
Rekrelice 

] SubIeIlial Number 
o l  

Publica~ion 
156 210956 90 
348 



'TabIc S -2.7 
AQUiKE Fres hwaler Toxicity Idormat  ion 

h i l s  = p@ 

L --_-I 
Vanadium oxide sulCare Ca rarrius nu1 atus: Gulrllisll 

I x p w i i r  n~acrcchirus: Ilhhc~ill 
I 'i~~~c[dlaslcs promelas: Farlicibd n ~ i ~ m o n  
I ' o ~ i l i a  rcriculala: Guppy 

Baselhe Risk Assessmml 
Operable Unit 1 

NAS Jackson\<lle, J a c k s o i ~ i d a  

I r- 7 

CLADOCERA. COPI?POI)A. RO'I'IFF.RA 
EXPO GRO I'HASII 
NK 
NEONAT C 
LARVAE 
20-25G 
JWENIIE .  142MM. 28.7 G 
1 4 1 1  
2.4 G .  SS MM 
LARVAE 
41'1 1 INS'I'AR LAIIVAF. 
IMMKI'URE. 12-1SG 
JVVDNIIB .  23DMM. 130G 
All 1 JI .I 
NR 
NIL 
N I1 
N I1 
Nlt 
NI< 
NR 
NR 
24-48 IIH. NEONA'I'I3 
24-48 111t. NRONA'I'E 
24-48 IIH. NJlONh'I'E 
< 2 4 1 I  
< 21 I1 
18-2OMM 
NR 
MIXED SIZES 
NR 
NR , 

MIXED SPECIES 
J W E N I I J  82 OLDER FISH 
CI.AUOCI?RA. COI'EPODA. R O T E E R A  
CLADOCENA, COI'EI'ODA, NOTlFERA 
20 ~ O l d O N I E S  OR 40 FRONDS 
1 5 - 2 5 t i  
NR 
KR 
ANCCNSI ' I l l~ .AE.  2-3  D 
NR 
4 CM AI'EX 
4 C:M AI'EX 
4 CM APEX 

Hli'cct Cuncenlration Refemice oC 

Lethal I S u b l e h l  Number Publicaiioii 
I G ,  1.020 228999 79 



ZXI 1 I£ 
zs1 TIE 
ISIT 1E 
L6521Z 
EULPIZ 
2~212 
zm1z 
zmz1z 
288z1z 
LZSOl E 
LZStI1 E 
LZSO L E 
LBOIE 
LZSOLE 
LLESIZ 
LIES12 
S810LC 
LOtOLE 
684116 
OX11E 

OOE'S 
OPS'i 

StZ 
SEZ 

als'P 
U9E'I 
OLG'I 
098'1 
068'2 
U8 
OZZ 
a£+ 
OZI 

WS't 
008'Z 
009'Z 

. usa 
r "dd 

v%r, = vnn 
uoyewojuy Ltya!noj 4a)emqsaJa ZHInOv 

L'Z-S ~1W.l 



Table 5-2.8 
AQIJIRn Sall  Water Toricily In~ormal ion  

Units = pdL 

Baseline Risk Assessmcnl 
Operable Unit 1 

I h l a ~ ~ u j  ebumcus; Ilar~iarlc 
Myrilus galloprovincii!lis: Meditcranean 

LARVAE 
LARVAE 

:I~lririrlc Cancer n i ~ ~ l ~ o n y i :  Ycllow rock ci ah 
Cancer auLhonyi: Yelluw rock crab 

EhlnRYO 
EMBRYO 

IIAT 

E 
NR 
NR 
NR 
NR 
NR 
NR 
N It 
N R  
N R  
N 11 
N l< 
N H 
N R 
N I< 
N It 
NIL 
NR 
N I< 
NR 
N11 
N 1< 

N R  
NIt 
NR 
N R  
NR 
N l< 
N 17 
N l< 
N It 
N II 
NII 
N II 
N H 
N R  
N I< 
N 11 
N H  
N R 
N 11 
NR 
N R  

Copper ADU I .TS 
176 GENERATION 
F2 GENERATION 
PI GCNERA'TION 

LARVAE, 8 I> 
LARVAE. 8 D 

BAS'I'IILA EMURY 0 -LARVAE 
I3AS1'IILA EMDKY 0 -LARVAE 

BASTULA EMDILY 0 

BAST L'LA thMDI<YO 
RASI ULA EMDRY 0 

RAS'I'ULA EMRRY 0 
IJAS'TtJLA EMBlIYO-LARVAE 

IlASTULA FMI3I<Y 0 

1lAS'rUI.A EMIII<YO 
LAIIVAE. 6 n 

I.ARVA1:. SI'AGII: 2 1\'AUI'LII 



TahIe  5-2.8 
AQUIRE S a l l  W a l e r  Toxici ly I n l o m a l i o n  

U n i t s  = pg/L 

I3 asel ine Risk Assessmenl  
O ~ e r a b l e  U n i l  1 

Ualnnus improvicus: Uarnaclc 
Bnlanus improrisus: Barnaclc 
Balanus improviaus: Barnaclc 
Ualiuius in~provisus; Barnacle 
Balanus ilnprovisus; Barnacle 
Balanus improvisus; Darnacle 

. . 
NAS Jacksonville, JacksonviIle, F lo r ida  

Balnnus ilnprovisus; Uaruacle 
Balanus irnprovisos; D a r ~ ~ a c l e  
D a l a n u ~  improvisus: Barnacle 
Balanus itnprovisus: 13arnaclc 
Halanu? improvisus; Ilarnacle 
Ralanus improvisus; 13arnacle 
Dalanus improcisus: Uarnac[e 
Ralanur irnlirovirus: Barnacle 
I3;ilanus impror~isur: Uarnscle 
Ualanus iniprovisur: Barnacle 
Calanoida; Copepod suborder 
Calanoida; Copepod suborder 
Calanoida; Copeporl suborder 
Calai~oida: Copepod suhorder 
Calanoida: Capepod suborder 
Calarwida: Copcpod subordcr 

Calanoida: Capepod suhordcr 
Calamida:  Copcpod subordcr 
Calimoida: Copepod suborder 
Calanoirla: Copcpod suborder 
Calanoida: Copepod suborder 
Calanoida; Capepod suborder 

AQUIRE 
Reference Y:r"' I +1 
Number P u b l i c a ~ o n  

Calanoida: Copepod suborder 
Calanoida; Copepod suborder 
Calanoida: Copeporl suhordcr 
Calanoida; Capepod suborder 
Calanoida: Copcpod suhorder 

Copper  (cont.) Balanus inillrorvisus: Barnacle LARVAE.  S T A G E  2 NAUPT>TI 4 8  H RE14 * 19.1 270477 81 
Balanus in~provisus: Barnacle I.ARVAE. S T A G E  2 NAUPLII 9 6 H  M O R *  72.0 270463 81 

*I" Chemical Name Species L l -  

Calanoida; Copepod suhoidcr 
Calarloirla: Capspod suborder 
Calanoida: Capepod suborder 
Calanoida: Cnpepod subordcr 
Calanoida: Copepod suborder 
Calanoida: Copepod suborder 

Calanoida: Copepod suborder 
Calanoida: Copepod subordcr 
Calanoida: Copepod suhnrder 

Calannida: Copepod suborder 
Calanoida: Copepod suborder 

ElTecl Exposure 
Duration 

LAKVAE. S T A G E  2 NAIIPI.II 
LARVAE.  S T A G E  2 NAUPL.11 
LARVAE.  S T A G E  2 NAUPLII 
LARVAE.  STAGT; 2 NAUPLII  
LARVAE.  S T A G E  2 NAUPLII  
LARVAE.  STAGI! 2 NAUPLII 
LARVAE.  S T A G E  2 NAUPLII 
LARVAE.  S T A G E  2 NAUYI.11 
LARVAE.  S T A G E  2 NAUl'LII 
LARVAE.  STAGE 2 h'AUl'I.11 
LARVAE,  S T A G E  2 NAIJPLTI 
LARVAE.  STAGE 2 NAI1'I.II 
L A R V A E .  S T A G E  2 NAUPLlI  
LARVAE. STAGE 2 NAUPLII  
LARVAE.  S T A G E  2 NAUIJI,II 
LARVAE.  S T A G E  2 NAUPLII  

MOSTLY ADULT,  6.0 U G  D R Y  WT 
4.7 UG D R Y  W T  

JUVENILE.  3 . 0 U G  D R Y  W T  
3.0 UG D R Y  WT. JUVENILE 

MOSTLY ADULT. 6.0 UG D R Y  W'l' 
JUVENILE. 3.0 UG D R Y  W'I' 

MOSTLY ADULT,  6.0 U G  D R Y  W'T 
JUVEN1L.P.. 3.0 UG D R Y  NT 

4.7 U G  D R Y  WT 
4.7 UG DR'I WT 
4.7 U G  D R Y  W'T 
4.7 UG D R Y  W T  

JUVENILE.  D R Y  W T  3.0 UG 
JUVENILE.  3.0 UG D R Y  W'l' 

MOSTLY ADULT,  6.0 UG D K Y  W T  
6.0 UG D R Y  W?'. MOSTLY A D U L T  
MOSTLY ADUL'l'. 6.0 UG D R Y  WT 

4.7 U G  DKY W T  
J U V E N I L E ,  3.0 UG D R Y  W T  

4.7 UG D R Y  W T  

M0STJ .Y ADULT. 6.0 UG D R Y  WT 
4.7 1IG D R Y  WT 
4.7 UG D R Y  WT 

JUVBNILE,3.0 U G  D R I '  WT 
hlOST1-Y ADtJI T. 6 DUG D R Y  WT 

JUVENI1.E. 3.0 U G  D R Y  WT 
JUVENILE. 3.0 UG D R Y  W'I' 
3.0 UG U R Y  WT. JIIVENIJ-E 

ENect 
C o n c e n p t i o n  - 

Lethal [ Suhktd!;ll- 

DVI' * 
M O R  . 
M O R  
BEH * 
I(EH 

M O R  
BEH 

M O R  * 
D E H  

M O R *  
MOR 
D V P  * 

MOR * 
M O R  * 
M O R  
M O R  . 
FCR ' 
F C R  . 
FCR 

l.C," 

FC:k * 
FCK 
FCR * 
F C R  ' 
F C R  

F C R  * 

FCR ' 
F C R  
FCR ' 
FCK 

LC,, 
FCR 
F C R  
F C R  ' 
P C R  . 
FC:K 

r.cn 
FCK 
r.'cn . 
FCR 
FCR * 
I'CR * 
I'CR * 



L'EE 
EIZ 
261 
Z6Z 
iT P 
PLE 
ZLE 
60C 
562 
LSt 
EZS 
SBP 
XOF 
[ILL 

981 
DY [ 
S1.E 
667 
I6E 
S81 
OQP 
S9E 

OPP 
SP 

LL OOSZ 1 Z S 

dDB rto!~er1uamo3 
wua 

.L?rlCIV 
Lmav 
W3 S-P 
H3S-P 



OIPE 
OLBt 
OOSL 
0L8 
00s 

US9 
OUL 

092 

ULS 
OZIE 

OP8 
Of2 
OLE 
OElI 
01 t 
SP 
LL 
09 

Hfld 
X!Jd 

U%cI 
B9J 
UC)d 
HDJ 
8C)d 

Ht)d 
~f)@~33 
Hf) ".)El 
UD 0538 
Hf) ">a 
ao%a 
as%s 
H D 0':>8 
8 0 OS3a 
Uf) 053a 
Uf) 0533 

89 "3a 
BO %a 
ED Oi3z 
xo "j3a 
U9d 
H9d 
Efla 
B9d 
8 Dd 

* 30 
* 20 

t 30 
a30 

30 
113~~3~ 
113~~3~ 

"31 
')E31 
@'31 
0'3-1 

"31 
"3 7 
O'3 7 

0537 
05>~ 
O'37 

H8 P 
IiRP 
118 P 
H8 t 
IISP 
H8 + 
IlBP 
HSP 
HSP 
EIBk 
l13P 
IIi(k 
IIPC 
IIBP 
H8P 
HBP 
H8 t 
tI4P 
HX P 
IIPP 
II8t 
I-IB P 
HBP 
Ha P 
HSP 
H8P 
a 9 

Ii 8P 
11 96 
H 96 
H 8P 
H 56 

H 9 
I1 9 
H 8t 
H 8P 
H 8t. 
H 8t 
H 56 

H 96 

H 96 

11 96 
a PI 
a + 
a L 



'I'ahle S-2.8 
A Q U I R E  S a l l  W a l e r  Tor ic i ly  In fo rmal ion  

Units = ggll ,  

Base l ine  Risk Assessrncnt 
O p e r a b l e  IJnit 1 

- - -. . -. - -. - . , . - -. - - - -. - -- N A S  Jacksonvil le ,  Jacksonvil le , , I~lurida 

C lmuic ;~ l  NRMC Species I ARC I 
I I- I I 
Iron chloridc C:ulccr anll~onvi: Ycllow rock crah EMBRYO 

Arayrosonlus rcgius: L i w  lisll 
A r g ~ r o z o n a  arRyrni..oilil: S i lvc~  tish 
C l l o r o i ~ ~ ~ ~ i l u ~  nwrirlinn;!lis; IIlack musscl 
I>nil;uc s c ~ r a :  W hilc sanrl ~ l ~ u s c l  
Ucklo~lia n~nxima:  Krlp 
O c n ) ~ r c ~  us capcnsis: Kingklip 
Ciiga~rina rarlula: Rcrl al[!ac 
Ilaliolis ~nirlac: Ahaluuc 
basus lali~lldci: Cape rpincy lot)srcr 
Lamiix~ria  digit:tt;~; I h w  idk:ac 
I a i ~ l i i i a ~ i ; ~  rligiI;m: llrn wll algae 
M d u c c i u s  c;kpcnrir: Slnr:k fish 
l 'achyn~croporl firiulclr: Ilrt~n;..c I l i ca~u ,  blue Ilr 
I'hnkrotl: I1Ianklcrn 
P o r p I ~ y i ~  cape tlris: Itcd a Igac .pu~p lc  li!vcr 
Sardiilc~pr ucellalih: Sarrlihe. pilclmrrl 
Scr>nl hc r  japnnicus; Chu11 n~ackc ic l  
Srl.iola pappci: I.i~w lish. gcllowlnil 
Sutlria vill;tla: I<cd ;~l$:ihc 
S y ~ ~ a p l ~ h r "  hl~arginara: 'I'ong, solc 
'l'rachurus tri!chui us; IIursc n~;tckcrcl. sc;~rl  
Trigla capcuris: Sea r o t h  ~ u ~ ~ l n r d  
Ulva sp: ( i ~ c e n  alaae 
Zoslcra nlarina: E c l p a s s  
Zostcra marina: Eelgrasc 
Xnstcra ularina: Eclgrass 

.%ostcr a marina: E e l g r a ~ s  
Znslcra marina; Eelprass 
Zostcia  marina: Eelgrass 
Zu i l e ra  marina: Eclgrass 
Zos le r ;~  marinn: Eelgras< 
Zostcra luarina: Eelgrass 
Zosrc1.a ruarina: Eclgrass 
Zoslcra 1n;liina: 13cl~rass  
Zos l r r a  marina: Eelgrass 
ZosIcra ~narina:  Eclgrass 
Zor le r?  n ~ a r i n a ;  Ijclgl'ass 
Zoslcrn ~nnr ina ;  Iklgrass  
Zostcra ~nar ina :  Eelgrilss 
Z o s r c ~  a marina: l~c lp rass  
Zosicra nlal ins: Eclgrass 

N R  
h' R 
N R  
N R  
N R 
NR 
NR 
N R  
N R  

GROWING REGION 
CiROWINCi I IEGION 

N R 
N I t  
N R  
N I< 
N R  
h' I< 
N l< 
N H  
N 1I 
N I< 
N R 
N R  
N R 
N H  
N R 
N R  
N K  
N R  
N R  
N R  
NK 
N R  
N R  
N R  
N R  
N R 
N R 
N R  
NH 
NR 

Exposure 
Uural ion 

7n 
2.111 
2411 
7D 

N R 
N I< 



T a h l c  S-2.8 

AQUIRE S a l l  W a t e r  Toxici ty IniormaLion 
U n i l s  = j@L 

Base l ine  Risk Assessment 
O p e r a h l e  Uni t  1 

NAS Jacksonville, J a c k s o n c e  

r 
I Chem icnl Xsme 

I-. 
Manganese (conl.) 

L 
Zostera ~nar ina ;  l2elgr:m 
Zoslel.a nmrina: Eslprass 
Zostera n~ibrina: Eelglass 
Zostei a marina; Ecl&rass 
Zostera marina: E c l ~ r a s s  

XOTES:  
ABD = Abundance 
ARN = Ab~~ormal i t i e s  
B C F  = l3ioconcen1ratiou faclor 
BE.11 = Ilehavioral change 
RIO = Biochemical eTl'ecL 
BAM = Biomass 
BMS = Uiomass 
C = CeIcius 
C l i  = Chlorophyll content  
CLR = Chlorophyll contenl 
CM = Centimeter 
D = Days  
EC,, = Efreclof  concenlra~ion Lo 50% o r  the population 
EMS = E~nerganee?  
EKZ = Enzyme el'l'ect 
F = Farenheit  

32 H BCF ' 
21 $1 BCF ' 
21 H RCF * 
37 H B C F  * 
21 EL B C F  * 

N 1< 21 H B C F  * 

, lyvrid a 

FCR = Food consu~nplion rate 
G = Grams 
GK = Growth 
GRO = Growth 
H = Hours 
H A T  = Hillchabiliiy 
H E M  = Hematological eckct  
HIS = I-IisLological eUect 
IM = Irnmobilizalion 

Exposure ElCecl 
U r ~ r a k  L 1 

O C  = Oxygen consr~~nptiou 
PGR = Population groi\-lll 
PHY = Physiolugiciil el'lzcts 
P O P  = Population. speriesdiv~rsi ty 
P H V  = Predation vulnerahilit). 
PSI3 = Photosy i~ th rs i se i~ec t  
RE = Reproduclion 
REP = Advcrse ell'ect to reproduction 
R E S  = Respiratuiy eriecls 

EfIcct AQUIRE Year 
Concentralion Reference or 

Lethal S r r h l e t ~ a l  Number P u h l i c a t k  

LCjo = Lethal concenlralion to 5 0 %  of test oiganislns R N  = Reneurel 
LET = Lethality RSD = Residue 
L O C  = Locomolor Behav imr  ST = Static 
LT,, = Lelhal threshold lo 50% of testorganisms STK = Slress 
MM = hlillinieler TI IL  = T h e m  a1 e f k c l  
MOR = Mortality VTE = Vertebral eifect 
NK = Not reported pgiL = Microgram per liter 

' 1  = Lwxest eHect concenlration (ii a ranpe isprovided. the low rnd of the range is Lhe lowest ef l 'cclco~~centrat ion).  



Table 5-2.9 
Summary of Average Energy of Dccay for Radiological Analytes 

Banclinc Ecological Risk Assessment 
Operable Unit  1 

NAS Jacksonville, Jacksonville, Florida 

I Average Energy of Decay (MeV) [a] 

I I - ~ 
I RADIONUCLIDE alpha beta I gamma 

I Actinium-228 I NA 

4.6E-01 9.3E-01 
/ Bismuth-212 1.1E-tOl 4.Z-01 l.8E-01 
Bisn:uth-212 ! 7.8E+G? 6SE-01 1.5E+00 

I Cesium-137 ; NA 2 3 - 0 1  
I 

6.OE-01 1 
I~ad-232.  I NA 
Lcad-214 1.5Ei-01 
~otassiurn-40 ~ NA 
Radium-226 1.7E+O1 
Radium-?% / NA 
'Ihallium-208 
Uranium -235 I NA 3..sE-t00 

1 .7 -01  
9.X-0i 
5 .2 -01  
3.EE-03 
4.5E-C1 
5.6E-01. [b] 
2.l.E-01 

I.%-91 j 
1.E-rjg 
1.6E-01 j 
6.9E-65 
9.X-01 
3.4Ef 00 [b] 
1.SE-01 I 

i 

[a] All averagc cnergy valucswcrc obtained from Blaylock et al., 1993 unless othenvise notcd. Radiations that contribute 
less than 0.1 % of thc encrw per mnsfomationare omitted. Decay energies include those for short-lived dauphrer 
radionuclidcs. (In eaimaring ecological exposures. energies of daughter radionuclides tharwere also selected as CPCs were 
subtracted from the abovevaiues). 

[bj Calculated from data presenrcd in Kocher. 1981. 
NA - nor applicablc. 
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APPENDIX S-3 

MODEL OF POTENTIAL EXPOSURES AND RISKS FOR REPRESENTATIVE 
WILDLIFE SPECIES TO NONRADIOLOGICAL CPCs 





Table S-3.1 
Estimated Chronic Exposure to Terrestrial Receplors from Ingestion of Msxinmin Exposme Coiicentrations of CPCs in Food and Soil 
Norlli of Cldd's Street 
Baseline Risk Assessment for Operable Unit 1 
NAS JacksorwilIe, Jacksonville, Florida 
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I l c i ~ z o ( k ) l l u o r a ~ ~ t e l l c  

U ~ ~ t y I b e i ~ z y l l ~ l ~ r I ~ a l a t e  

";u'tvmole 

: tu.ysclle 

, ~ i l i c 1 1 7 . ( ~ ~ l 1 ) ~ ~ 1 ~ t h r a c e 1 ~ e  

[ l i b c ~ ~ z o i ' u r a r ~  

lDi -11 - hurylphrhalnle 

bis(2-I?tl~vlhexyl)phthalate 

I ' l ~ i o r a t ~ t l ~ c r ~ c  

I ; Iuorrne 

I11d~no(1.2.3 - cd )pyr tne  

Vap 11 t ha lene  

P l i enan th rene  

L'yrene 

f \ roclor-1260 

~ l p h a  - C h l o r d a n e  

Lamma- Ch lo rdane  

4,4'-DDD 

I , V - D D E  

1.4'- DDT 

Dieldrin 

IIeptachlor  

t l cp tach lo r  epoxide - 



Table S-3.1 
Estimated Cluonic Exposwe to Terrestriai Receptors from Iiigestio~i of Maxitnliin Exposure Cowenlrations of CPCs in Food and Soil 
North of Child's Street 
Baseline Risk Assessment for Operable Uiiit 1 
NAS Jacksoliville, Jacksoriville, Florida 

OTBNTIAL DIETARY E X P O S U R E  CmgRgBWlday) [dl  

iNALYTE Cotton mouse Shod-tatted shrew Meadd wlark Red fox Great-hatoed owl 

-- - 
i l u n ~ i n u m  

Lrsenic 

3arium 

:admiurn 

:h romium 

:obalt 

'opper 

,cad 

vianeanese 

viercury 

ielenium 

;ilver , 

J a n a d i u m  

!inc 

[dl Calculated by summing  the  products  of individual prep type conceri t r a r io t~s  and  pe rcenr  i n  d ie t ,  multiplying by the  ingestion ra t e ,  and  dividing by body wcighl (Table 7 -  11). 



O 
Table S-3.2 
Estimated  ironic 13xpos~lrc to 'Terreslrial Iieccplors Pro111 hgeslion o l  Average Exposure Coilccntralions ol CPCs in Food arid Soil 
North of Child's Street 
Baseline Risk Assessment for Opcrahle U11il 1 
NAS Jacksoiiville, Ji~cksouvillc, Florida 

EXPOSIJKn CONCI!N'I'HATION DA'l'A 
- -. - - - - - - -. . -. . . - - - - - 

AVIJRAGE EXYOSURI? POINT 

ANALYTC C O  NCBNTRATION 

Methylene chlnridc 

I'oluene 

Xylcne (total) 

Accnaphthene 

Anthracene 

Henzo(a)antllraccnc 

Ucnzo(a)pyrene 

13e1~zo(b)lluoranthene 

Hcnzo(g.h.i)pcrylene 

Ilenzo(k)iluoranlhene 

f~utylbcnzylpl~tlialalr 

[:arhaznle 

rhryscnc 

I ~ i h c ~ ~ z ( i l . l ~ ) i l ~ ~ t l i r a c ~ [ ~ e  

I>ibcnzoi'uran 

I l i - - 1 1 -  hulylph[tial;~lc 

bis(2-I!lhylllexyl)phlhnlaLc 

t:luoranlhcnc 

I'luorene 

111dcno(l,2.3 -cd)pyrene 

Nxphthalcne 

Phcnanthrcne 

l'yrene 

Aroclor- 1260 

alpha-Chlordane 

gamm a-Chlordane 

4 .4 ' -DDD 

4 . 4 ' - D D E  

4.4'-DDT 

Dieldrin 

IIcpiachlor 

Heplachlor epoxide 

IISl'IMATBI) CONTAMINANT CONCBNTRATIONS 

IN PRIMARY 110OU ITEMS 

Cunrculraiion in C~ncenrrat ion  i~ 

Invert Invertebrate Tissue [ b j  Dla n t Plant Tissue jcj 

BAI: [a ]  ( m g h  

B A F  VALUES F O R  

OTHER FOOD ITEMS 

Small 

Mamrnal  

BAF la] 

Smali 

Bird 

BAFral 

2.4E- 01 

2.4E-01 

2 . 4 8 - 0 1  

2.4E-OJ 

2.4E-01 

2.4E-.01 

2.4E- 01 

1 .9E+00 

1 .5E-  01 

2 .4E-  01 

2 . 4 0 - 0 1  

1.50-01 

1.9Bt-00 

1 . 9 B f 0 0  

2.4E-01 

2 .4E-01  

2 .4E-01  

2 .4E-  01 

2 .4E-  01 

2 .4E-01  

3.2E-01 

1 .8Rt  00 

1.KBt00 

2.9Et-UO 

2.9Ef 00  

2 .9Ei-00  

4.41:-Dl 

6.0E--Dl 

1..1E+D0 

A V G S S N  w k l  



Esliiuated CIlronic Exposure to Terrestrial Receptors from Iiigestioi~ of Average Exposure Concenlratio~is of CPCs in Food and Soil 
Nodh of Child's street 
Raseline Risk Assessment for Operable U ~ u t  1 
NAS Jacksonville, Jacksonville, Florida 

E X P O S U R E  CONCENTRATION DATA - 

A V E R A G E  EXPOSURE POINT 

iNALYTE C:ONCFrNTKATION 

(rn@kg) 

%Iuminurn 1 . 2 E + 0 3  

i r s e n i c  4.3E-01 

3arium 1 .3Ef01 

: a d ~ r i i u n ~  4.5E+00 

lh ron i iu rn  8 . l E + 0 0  

:obalt 1.3E+O1 

:opper  l .SEtO1 

>cad 5.8E+01 

Nanganese 1.8E+flS 

Nercury 1 .2E-01  

;elmiurn 1 I E - 0 1  

Silver 4.8E-01 

J a n a d i u m  3.6E k00 

Zinc I . D E f 0 2  

CPC = Contami i i an t  of Potent ial  Concerl i  

BSTIMATED CONTAMINANT CONCENTRATIONS 

I N  PRIMARY FOOD ITEMS 

Concen t ra t ion  in C o n c e n l r a l ~ o n  in 

Inver t  Inve r t eb ra te  I 'mue [b] Plant Pian!. ?'issue [el 

(n~g!kg) BAF [a] (m@kE) 

- 

BAF VALUnS F O R  

OTHER FOOD I T B X  

Sinall Snlu11 

Mrrmmal Bird 

-- BAF taI BAF W-- 

[b] CPC concentral ions in inve r t eb ra te  t issue equa l s  t h e  inve r t eb ra te  B A F  mulliplicd by t he  inaximum soilconcentralion n l  t he  co t l l a~o inanr .  

[ a ]  B ioaccu~nu la l iou  data  p resen ted  in: A p p m d i ~  S, Table S - 2 . 2  [ c ]  CPC concentrat ions in plant  tissue equa l s  t h e  plant  D A F  mult ipl ied by the  m a ~ i m u n ~  roil concenrrat ion o f  lhc con taminan t  



Estimated Chronic Eqmsurc to ' l 'cwxtrinl Reccplors T m n ~  Ii~gcslio~i or Ayerage Exposure Cnilceiitralions of CPCs in Food and Soil 
North of Cliilrl's Street 
BaseIine Risk Assessment tor Clpera blc Unit 1 
NAS Jacksonville, Jilcksonville, 1;lorid;i 

Cotton mouse Shod-tai led shrew Meadowlark 

Mcthylene chloridc 

'Toluene 

Xylcne (rota]) 

Accnaphthenc 

AnLllraccne 

Ilc!lzo(n)a~~tI~racenc 

Benzo(a)pyrcne 

flenzo(h)fluoranrhene 

Rcnzo(g.11.i)pcrylenc 

Rc~~zo(k)lluur;lnthcnc 

13utplhc11zyIphrhalate 

c ~ w t > a ~ o l c  

( ' lu . ) . sc~~e 

I)iher~z(a.l~)ihr~lhracene 

I ) jhe tuoh~rau 

Di-  t i-  butylp11tlialatc 

bis(2- Ethyll~cxyl)l~lltl~alnrt 

I'luoranLhcne 

I'luorene 

Indcno(l,2.3 -cd)l~yrene 

Nsphrhalenc 

Phcnanthrene 

Pyrene 

Aroclor- 1260 

alpha -Chlordane 

gamma-Clllor?ane 

4.4'-DDD 

4.4'-DDE 

4.4'-DDT 

Dieldrin 

Heptachlor 

Heplachlor epoxide 



Estimated Chronic Exposure to Terrestrial Receptors fro111 I~igestioii of Average Exposure Coricet~trations of CPCs iu Food and Soil 
North of Cluid's Streel 
Baseline Risk Assessiue~~t for Operable Unit 1 
NAS Jacksonville, Jacksoilvile, 1710rida 

KrBNTIAL D I B T A R Y  E X P O S U R E  (mg/kgBW/day)ylldl 

ANALY TE Cotton mouse Short--fai led shrew Meadowlark Great- horned awl 

Alunlinum 

Arsenic 

Barium 

Cadmium 

Cllroinium 

c o b a l t  

Copper  

Lead 

Manganese  

Mcrcury 

Selenium 

Silver 

Vanad ium 

Zinc 

[d l  Calculated by summing the products  of individual prey type concenlrat ions and percen t  in diet ,  rnulLiplying by the  ingestion rate ,  and dividing by body u*eigl~t  (Table 7 -  I I). 



TaMe S-3.3 
Estimated Chronic Exposure Lo 'Terrestrial Receptors horn Iugeslion of Maximum Exposure Co~lcentrations of CI'Cs in Food and Soil 
South of Child's ~ t r e e i  
Baseline Risk Assessinen1 lor Operable U~lit 1 
NAS Jacksouville, JackmnviIlc, 1:Iorida 

B X P O S U R R  C O N C n N T R A T I O N  D A T A  

MAXIMUM EXPOSURE P O I N T  

Ace tone  

Uenzene 

C:nrhon disul l ide 

1 .2 -Dich lo r tmhenc  (mral)  

Merhylene ch lo r ide  

To luene  

Xylene ( lotal l  

Acenaph thcnc  

Acenaph thy lcnc  

Anlhraccnc  

B c n z o ( a ) a ~ ~ r l ~ r a c c ~ ~ e  

Bcnzu(a)pyrcnc 

I l e ~ ~ n n ( h y h  o r n ~ ~ l h e ~ ~ e  

J l c ~ ~ z o ( g . l ~ . i ) p c r y l c n c  

Ilc11xa(k)1'1uoranrhcr1e 

Renzoic acid 

U r i r y l b c n z y l p h ~ l ~ ; ~ l ; ~ t c  

Chrysenr  

I)ibcnz(a.h)at~thrilcci~c 

I>ihcnzoUuran 

I l i -n -hu iy lph tha la tc  

bis(2- E lhy l l~cry l )ph tha la le  

F luoran lhcne  

F luorene  

Indeno(1.2.3 -cd)pyrcnc 

I 'henanrhrcne 

Pyrene 

Aldrin 

Aroclor  - 1254 

Aroclor  -1260 

a l p h a - B H C  

CONCENTRATION 

~ @ R . L - ~ _ _ _ ~  
6 . 2 E - 0 3  

3.7E-U3 

3.4 E- 03 

2.OE-113 

4.7E-03 

3.6B-03 

4.2B-03 

2.7E-U1 

1.6E-111 

3.0E.--01 

4.21i--01 

4.31:-01 

4.11?-01 

4.[)11-01 

4 . U I 1 - 0 1  

1.8CtOU ' 

1 .2E-01  

4 . 2 C - 0 1  

1 .6C-01  

2 .4E-01  

2 .3E-01  

5.6E-01 

4.2B-01 

2.61:-01 

3.6E-01 

3.7E-01 

3.9E-01 

3.5E-03 

4.RE-01 

4.JE+OU 

?.BE-03 

1 .5E-02  - 

B A F  [a] 

5.OE- 02 

5.OE- 02  

5.OE- 02  

5.OE- 02  

5 .0E-  02  

5.OC - 02 

s . t r I~ -02  

5.OB-02 

5 ,OE-02  

5.OE-02 

5.OC-02 

5.OC-02 

5.013-02 

5.OE-02 

5,OE-02 

5,013-02 

5 .0E-02  

5.013-02 

5.OE-02 

5.OE-02 

5 .6E-01  

5 . 8 E i U O  

5 . 8 E + 0 0  

2 . 6 E i 0 0  

1 . 6 E  t 0 0  -- 

nS'KIMA'KED CONTAMINANT C ONCBNTRATIONS 

IN PRIMARY =OD ITnMS 

Concentrat ion in Conc tn l ra t ion  i~ 

Invert  t n v e r l e b r ~ l c  T~rrue [b] Plan1 Plant  Tissue (c 

(m&) - BAF [ a j  @!&R) 

OTIILlR FOOD ITEMS 

S ~ n a l l  SmnlI 

M A X S S S  wkl 1 



l ab l e  S-3.3 
Esti~mled Chronic Exposure to Terrestrial Receptors Sroln Ingestion of Maximum Exposure Concentratioiis of CPCs in Food and Soil 
South of Qdd 's  Slrcet 
Baseline Risk Assessment for Operable Unit I 
NAS .I acksonville, Jackso~~ville, J3orida 

IJXPOSURR CONCENTRATION D A ?  

M A X I M U M  EXPOSURE 

WALYTE C O  KCENTRATIO: 

(mpJkg) 

.am m a  - C h l o r d a n e  1.2E-02 

.4'- DDD 2.OE-02 

i.4'-DDE 4.5E-02 

1.4 ' -DUT 3.6E-01 

I i e ld r in  8.28-03 

\ lurninum 3.3Ec03 

\n t imony  7.OEf 00 

4rsenic 4.1 E f  00 

3arium 3..(E+Ol 

3erylliurn 1.3EtUD 

ladmiurn  2.18+01 

:hromium 7.1Et01 

:obalt 2 .6Ef00 

'opper  7.7E+01 

:yanide 7.5E+00 

.ead 2.5E+ 02 

bianganese 7 .8Et  03 

Mercury 1.5E-01 

qickel 3.7Et01 

;elenium 1.3EfOO 

jilver 5 . 9 E f  00 

4 a n a d i u m  7.5E+00 

Cinc 2.7E+02 

1.23.4.6.7.8- HpCDD 3.1E-04 

1.23.4.6.7.8 - I I p C D F  3.3C- 04 

2CDF 2.OE- 06 

CPC = C o n t a m i n a n t  of Potenl ial  Concern  

ESTIMATnD CONTAMINANT C ONCIINTRATIONS 

IN PRIMARY F O O D  ITEMS 

Conccn tralion 

Pl2idt Plant  Tissue 1 
ConcenLraiion in 

h v e r t  I rwer teb ra tc  Tissue [ b l  

- BAF & -- 

l . b E t 0 0  

3 .3E t  00 

l .7Ef  00 

5.7E-01 

5 .58300 

7.5E-02 

5.OE-02 

6.6E-03 

7.SE-03 

S.OE-02 

1.4E+00 

1.6E-01 

I.OE+OO 

1.6E-01 

O.OBt 00 

7.8E-02 

2.OE-02 

6.88-02 

2.38-01 

7.6E-01 

1.5E-03 

1.3E-01 

1 . 8 E f 0 0  

1.4E-02 

1.4E-03 

2.4E-03 

BAP [a) 

5.1E-03 

1.OE-02 

1.OE-02 

1.OE- 02 

1.7E-02 

8 OE-04 

4 OE-02 

3 OH-01 

3 0E-02 

2.OE-03 

3.3E+ 01 

1.5E-03 

4 0E-03 

7 8E-01 

1 OEf 00 

N A 

5 0E-02 

1.8E-01 

1.LE-02 

9.OE-03 

8.OE- 02 

1 lE-03 

6 1E-01 

0 OEfOO 

0 OEf 00 

O.0EfOO 

RAP VALUES FOR 

OTHl3R F O O D  ITBMS 

Small  Srnmll 

~ainkal Bjtd 

[h] CPC concen t ra l ions  i n  inverrebraie  lissue equa l s  1hc inve r t cb ra le  BAF multiplied by rhe n ~ a x i m u m  soil concenlral ion o f l h e  cnri taminanr 

[;I] B i o a c c u m u l a ~ i o n  data  prcsenLed in: Append ix  S. Table S-2.2 [ c j  CPC: conccntral ions in plant  h u e  equals the  plant  BAF multiplied by the  maximum rnil c o n c e n ~ r a t i o n  of the contaminant  







Table 5-3.4 
Estimated Chronic Eq~osurc to 'Tcrrcslrinl licceptors from Iiigeslion of Average Exposure Coilcentrations of CPCs io Food and Soil 
South of Cllild's Strccl 
Baseline Risk Assesmient for Olwrnble Unit 1 
NAS Jacksoi~vilIe, Jacksonville, Florida 

I l X P O S U R H  C C ) N C I ! N : I ~ R T I ~ N  D A T A  

A V e R A G U  EXPOSURE P O I N T  

A c e t o n e  

I l enzene  

C a r b o n  disul l ide 

1 .2 -Dich lo roe thene  (total) 

Methy lene  c h l o r i d e  

'l 'oiucnc 

Xylene ( tutal)  

A c e n a p h t h t n e  

A c e t ~ a p h t h y l c n c  

A n t h r a c e n e  

Henzo(a )an th raccne  

l l e ~ ~ z u ( n ) p y r c t ~ e  

I<c~ lzo(b ) l lu  o r a n t h e n c  

l%e~lzo(g . l~ . i )pc ry lcne  

n e n ~ . o ( k ) i l u o r a n t h e i ~ e  

Benzo ic  acid 

U u l y l b c n r y l ~ ~ h t h a l a l c  

Chrysene  

I> ihenz(a .h )an th racenc  

I l ihenzoTuran 

I l i  - n -  butylphthalatc  

his(2-Bthylhexyl)ph~hala1c 

F l u o r a n t h e n e  

1:luorenc 

Indeno(1.2.3-cd)pyrcne 

P h c n a n t h r e n e '  

Pyrene  

Aldr in  

Aroc lo r  - 1254 

Aroc lo r  - 1260  

a l p h a - U I I C  

a lpha  - C h l o r d a n e  

LISl'IMAl'IiD CONTAMINANT CONCENTRATIONS 

I N  P R I M A R Y  FOOD ITEMS 

C o n c e u l r a ~ i o n  in Concen t ra i ion  in 

Inver t  l n v e r t e b r a r e T i s s u e [ b j  Plant  Plant  Tissue [c] 

BAIT la1 ( m ~ k )  BAF iu] (rng!ke) 

BAP VALUHS F O R  

OTlIBR FOOD ITBLIS --- - - - - 
Small S m d l  

Mammal Bird 

- -- BAF [a] BAF f e L  



Table S-3.4 
Estimaled Chronic Exposure lo Terrestrial Receptors from Ingestiori of Average Exposure Coleenlralio~~s of CPCs in Food and Soil 
South of Child's Street 
Baseline Risk Assessment lor Opernhle Unit 1 
NAS Jacksonville, Jacksonville, Florich 

BXPOSURI3  CONCnNTRATION D A T A  

A V E R A G F  EXPOSURE P O I N T  

A W A L Y T E  C . 0  NCEKTRATION 

(mRlk81 
~ a o l m a - C h l o r d a n e  1.2E-02 

4.4'-DDD 2.OE-02 

4.4 '-DDE 4.SE-02 

4.4 '-DDT 3.6E-01 

Die ld r in  8.2E-03 

Aluminum 1 . 9 E + 0 3  

A n t i m o n y  7.0C+OO 

Arsen ic  2.4Et00 

Bar ium 2 4 E + 0 1  

Reryllium 1.3E-1 00 

C a d m i u m  1.3E+01 

C h r o m i u m  4 7E+O1 

C.nball 2.6C t OD 

C o p p e r  3 . 3 E t 0 1  

Cyan ide  4.9E+00 

Lead 1.3C+02 

M a n g a n e s e  4.5E+01 

Mercury  1.3E-01 

Nickcl 2 . 9 E t 0 1  

Se len ium 1 . 3 E f  00 

Silver 3.7E+00 

Vanad ium S . 4 E t 0 0  

Z i n c  l . I E t 0 2  

1.2.3.4.6.7.8 - HpCDD 9.8E-05 

1.2.3,4.6.7.8 - IipCD F 7.2E-115 

l.OCDF 
2.0E-06 

L -- 

CPC = C o n t a m i n a ~ u  of Polenl ial  Concern  

IlSTIMATED CONTAMINANT CONCIJNTRATIONS 

I N  P X A R Y  POOD ITBMS 

Concen t ra l ion  in Concrntrariod ir  

Inve r t  Inver tebr~le  Tissue [b] Plan1 Plant Tissue [cl 

BAPIu] (nhglkpr_ 

BAF VALUES FOR 

OTIII3R POOD ITEMS 

Small Small 

Mammal  Bird 

-- 
S A F  [a] BAF la1 

[ b ]  CPC concenrral ions in invertchrare tissue equals the  invertcbrate  BAT: multiplied bg t h e  max imum soil concenlral ion of the  c o n t a m i n a t ~ l  

[ n ]  B i o a c c u ~ n u l a ~ i o n  data  presenled in: Append ix  S ,  Table 5 - 2 . 2  [ c ]  C P C  concentrat ions in plant tissue equals  the  plant B A F  ~null ipl ied by t h e  maximunl soi[ conccntrat ion of the con laminan t  



TaMe S-3.4 
Estimated Cliro~iic Exposure Lo Terrestrial Receptors frorn I~igestion of Average Exposure Co~lcentrations of CPCs in F w d  and SoiI 
South of Child's Slrcct 
Baseline Risk Assesmient for Operable Unit I 
NAS Jacksoiiville, Jacksonville, Florida 

Acelnrx  

Bcnzcne 

Carbon disuliide 

1 .2 -Dich loroethene  (total) 

Methylcnc chloride 

'I'oluenc 

Kylene ( loral)  

Acenaphtt~eibe 

Acenaphthylcnc 

Anlhraccne 

Ucnao(a)anthraccne 

tlcriao(a)pyrcr~c 

Ilcnzo(h)Thi orilnthcne 

Dcnzo(g.tl.i)pcrylvnc 

Ucnzo(k)llur>ranlhene 

Rcnaoic acid 

Rulylhenzylphthahle 

Chryscne 

I ) ihenz(a .h)a~~thracene  

Llibensduran 

Ui-n-butylpl irl~alatc 

I)ir(2- I3rhylhexyl)pl1thala1c 

Fluornnthenc 

I'luarenc 

Indeno(1.2.3 -cd)pyrcnc 

Phenanthrenc 

l'yrene 

Aldrin 

Aroclor - 1254 

Aroclor-  1260 

a lpha-BHC 

alpha-Chlordane - 

Short -tailed shrew Moado wlark Red fox Great-horned owl 



Table S-3.4 
Estimated Chronic Exposure to Terrestrial Receptors from Ingestio~i of Average Exposure Concentratio~ls of CPCs in Food and Soil 
Soulh of Cldd's Street 
Baseline Risk Assessmelit for Operable Unit 1 
NAS J acksoiivilf e, Jacksonville, Florida 

OTENTIAL DIBTAR-YLXPOSURB ( m ~ R g B W l d a y )  Id] -- 

9NALYTE Cotton mouse 

; a m m a - C h l o r d a n e  

I.4'- DDD 

1.4'-DDE 

2.4'- D D T  

Dieldrin 

Aluminum 

4 n l i m o n y  

Arsenic 

Barium 

Beryllium 

C a d m i u m  

:Ihrornium 

:ohall 

Zopper 

Cyanide 

Lead 

Manganese  

Mercury 

Nickel 

Selenium 

Silver 

Vanad ium 

Zinc 

1.2.3.4.6.7.8 - HpCDD 

1.2.3.4.6.7.8 - H p C D F  

O C D F  

[rl] Ca lcu la ted  by summing thc  products  of  individual prey type concen l ra t ions  and pe rcen l  in diet, multiplying by the  ingeslion ra l e ,  and  dividing b y  body weighl (Thbll 

Short- ta i ledshrew Meadowlark Red tog Great-horned uwi 



Estimated Clitmiic Dxposusc to Seilii-'I'crrcsti-ial Receptors from Ingestion of Maximum Exposurc Conccr~trations of CPCs in ITood, Surhce Wa tcr, and Sediment 
Grassy Drairlage Ditches 

Baseline Risk Assessmerlt for Opernhlc Unit 1 
NAS Jacksomille, Jacksonville, FIorida 

CXPOSURE CONCEKTRA'I'ION DATA 

A 

MAXIhWM 
SBIN hhlI7.F-T SURFACE WATER 

CONCLNRA'lION CC)NC:ENIRAl1ON 

~ ~ ! ! ? & ! ~  -- -..--@'£!&I.. .; 

8.7E-01 1.4E-02 
2.OE- 03 4.OE-03 
3.3E-01 

1.OB-03 
7.0E --03 L2E -0.2 

2.OE-01 

4.3E02 
4.011-U3 2.OE-03 
2.011-113 3.OIJ--03 
3.[)lj -(Y3 7.OE-03 

2.1&01 
2,91;-01 

5.31:-01 
1.7L-01 
3.7E-01 
6.sr:-o1 
1.7E-t00 
221:-(1 I 
I .2E+uo 
1.2E+IX) 
1.28-01 
6.2E-03 
4.1E-03 
1.OE-02 
8.413+03 1.7E+SK 
1.OEt-O I 9.8F;--O? 
7.8E+Ol 1.2E--01 

7.E-0.1 
' 1.3B+00 4.0E-U.1 

SlTMA'1XD TISSUE IEVELS IN PRIMARY PREY nEMS 
Aqua lic Organism 

Aqrratic Aquatic lissue 
Orgmism Organism lxvel Ma~ntl~d I3ird 

7 - J3A17Js] UM FaL n< thl- E X E L -  h!kL_-L - - 

1 7E+O-I 2.4E-01 5.7E-02 2.4E-01 2 . 1 F  0 1 
J.(IE+Ol 2 41:-U1 6.9E-02 2.JE-Ot 2.4E-01 
2 6C+W 2 4E -01 1 317-01 L.4E-U1 2.4r'-01 
6 %+04 241J -01 4.111-02 2.413-01 2.4E-01 
2 6E+ 01 2 4 E 0 1  8 RE -02 2.4F-01 2.40-U1 

1 . E  2 4E-01 1.60-01 2 4E-01 2.4E-0 1 
'32Ef03 2.4E-01 4 1E-01 2411-01 24E-01 
6 512+(W 2.11?-01 5.3E-02 2.4E-01 2W-01 
1 4E+U3 2.4E-01 2.9E-01 2.4E-01 2.4E-01 
6.104-03 2.4E-01 2.9E-01 2.4E-01 2.4B-01 
1.OE+07 12E+01 5.1E+00 3.8E+00 3 2E--01 
3.8B+04 5.58-01 3.4E-03 5.5E-01 1.8ES00 
3.8Ef04 5.5E--01 2 3E-03 5.5E-01 1.8E+CK 
S 112+01 2.1E+01 2 1E-01 1.2Ef00 29E t W  
9..5E+O1 7.5E-D2 6 3Ef 02 7.5E-02 7.5E-0'' 

2 RES-02 1 0E-Ol 2.7E+M3 1.OE-01 I OE--UI 
40E+00 7SE-03 59E-01 7.5E-03 7.a-03 
2.OE+00 5.OE-02 1.5E-03 5.OE-02 5.OE-02 
2.SE+01 2.1E+00 2 7E+M 2 1E+M 3.8E-Ol 

- 2.00+02 2.8E-01 4.1E+W - 2 8E-01 2.8E-01 



TaMe S-3.5 
Estimated Chronic Exposure to Semi --'Terrestrial Receptors fro111 Ingestion of Maximum Exposwe Concentratinns 01 CPCs i11 Food, f d a c e  Water, and Sediment 
Grassy Drainage Ditches 

Baseline Risk Assessment for Opernhlc Unit 1 
NAS Jxcksonville, Jacksolwille, Florida 

EXPOSURE CONCENTRATION DATA -- -- 

MAXlMUM MAXIMUM 
SEDl h k N T  SUFWACL WATJZR 

CHEhf ICAL C'ONCEMT'RATION CONCENtRATION 

- --.-LI"@~) -LmEyIQ- 
4 6Et 01 

Mnngauese 9.9Et01 1 1E--01 
Silver 1.3E+00 3.3E-0.1 
Vanadium 1.4Ef 01 

Zmc 6 1Ef01 

[a] Bioaccun~ulalio~~ d a ~ a  presented in: Appenclbr S, Table S-22 

S T I W D  TISSUE LEVELS IN PRIMARY PREY ITEMS- -- 

Aquatic Oqnnisrn 
Aquatic Aquatic T ~ w e  

Organism Organism Level Ma~mial  Bird 
BCF la] B M  [a] (~ngkg)  nAF [a] BAF la] 
4.OE+00 1 5E -02 7.OE. -01 1.E-02 1.5E-02 
15Et03 2.OE-M 1.7E-l-02 2.OE-02 2.OE-02 
2.OE+OO 1.X-01 2.OF-01 1.E-01 I.%-01 

1.0E-02 1.3E-01 1.7E+00 1.3E-01 1.E-01 

1.6E+02 2 IEs 00 1.3E+02 2.1Ef 00 2.1E+W 

-- 
DAFs are multiplied by sedinient co~~cenlraliot~s and 1KTs are multipIiet1 by 

surrncewater concxntra~io~~s. The aquatic organism lissue level is equal to the p a l e r  of the two prodr~cts 



Estinlaterl Chroriic Exlwsurc lo Se~ui-'I'crccstrial Receptors from Ingestion of Maxiniuin Exposire Conccnhatioi~s of CPCs in Food, Surhce Water, and Sedimeni 
Grassy Drainage Ditclies 

Baseline Risk Assessmeot lor Operalde Unit 1 
NAS Jacksonville, Jacksonville, Florida 

POTEPTIIAL IIILXARY EXPOSURE (mglkgtlw-day) m] 

CHEMTC:N., i CoEm mouse Short-leiled d r e w  Great Homed Owl 







Table S-3.6 
Eslimated Chronic Expostwe lo Semi-Teirestrial Receplors fro111 hgestion of Maximum Exposure Concentrations of CPCs in Food, Surhce Water, and Sedunent 
F'ol.csted Streams 

Baseline Risk Assessment for Operable IJnil 1 
NAS Jacksonville, Jacksoniville, Florida 

?XI'$,'< HRE CONCENTRATION DATA 
MAXIMUM M I M U M  
SEUlhiENT SURFACE WATER 

CHEMICAL CONCEWITON CONCENIRA'ITON 

~ ( I n g ! ~  
Awclor--1260 6.6E+M 
alpln.-.Chlordane 2.1E-02 
gamma - Chlordane 1.4E--02 

4-4'-DDD 7.98-02 
4.4'-DUE 5.3E-02 
4,4'-DIX 3.1E--02 
Altrnlinum 3,aE.t U3 4.9E-01 
Anti~nony 2.4E-02 
Arsenic 1.9E+00 8.4C-03 
Barium. 2.4Ei-01 1,lE-01 
Reryliiurn 9 . E -  01 5.5E-IU 

Cid~u i~un  1.6E-t 00 3.5E-03 
Chro~nim 1.8Et 01 3.9E-02 
Coball 4.6E-03 
Copper 1.'7E4 01 2.OE -02 
Cyanide 2.6E-01 6.2E-03 
I .cad 5.4E+01 6.OE-03 
Manganese 3.3E+01 1.3E-Ol 
Mercury 4.OE-01 
Nickel 1.4E-M 
Selenium 18E+00 2.4E-03 

Silver 2.7E+00 2.78-03 
'Ihallium 2.6EtUO 1.5E-03 
Var~adiun~ 8.5E-t00 
Ziuc 8.5E+01 2.9E-02 

OCDD 9.7E-03 
2,3,7.8-TCDF 5.4E-05 

[a] 13ioaccui1~1Iation dab presen~ed in: , Appe~ldi  S, Table S-2.2 

:XIMATED TISSUE LEBLS IN PRIMARY PEUiY ITEMS 
Aquatic Orga~iism 

Aquatic Aquatic 'fissue 
Organism Organism h v e l  Mainnlal Bird 
3CF la1 B A F  [aj (n1pnCg) RB: [a] E4AF [a]  
1.OE+07 1.2E to1 8.IE-l-01 3.8B+00 3 2E-01 
3 .  t 5.SE-01 1.2E-02 5.X-01 1.8EtOn 
3.8E-l-M 5.5E-01 7 5E-U3 5 SB-01 1.8EtMJ 
1 7E b05 2.lEC01 1.7E+00 1.2E+00 2.9E+T#1 
51E+04 21E+01 1 lE+W 1.2E-t- 00 2.9E+00 
3.4Ei-03 2.1k+01 6.X-01 1.2Ef00 2.9E t D O  
Y.SE+Ul 7 SE-02 2.9Et-02 7%-02 7.E-02 
1.OEt 00 S.OE-02 2 4E-02 5 OE-02 5.OE-02 
L.8E+02 1.OE- 01 2.4E-t (K1 1.OE-01 1 OE- 01 

.I.OE+OU 7 5E-03 4.2E-01 7.5E-03 7.SE-03 
20EcfHJ 50E-02 4%-02 5.OE-02 5.00-02 
2.SEt01 2.1EC00 3.4E F 0 0  2.1E+00 3.8E--01 
2.0E+02 2.8E-01 5.2E+00 2.8E-01 2.8E-01 
3.OE+02 l.OE+DO I.4EfUO 1.0E+00 1 0E+CnS 
I .OE+OI 6.OE-01 1.6EC01 6.OE-01 6 UE--01 
0 UE+W 0.W tOO O.OE+DO O.OE+OO 0 OE OO 

4.OE+00 1.E-02 8.1E-01 1 SE -02 1.3-O? 
15E+03 200-02 1.132 tD2 2 0E-02 2.OE-02 
6.3E+W 17EI-01 G.7Ef CU 1.UE-02 2.31: k t% 

1.OEt 02 3 0E-01 1.4E+00 3.0V.-01 3.OE-01 
8.OE+OO 7.5E-OI 1.4E+00 7.5Ii-01 5.1E-01 
2.OES-00 1.SE- O l  4 1E- 01 1 SE--01 1.W-01 
NA Z.UE+MI 5.2E+IK) 2.OES00 2.OE-t00 

1.OE-02 1 3E-01 l . lEf  00 1.3E-01 13E-01 
1.6ESM 2.1Et00 1.8E+02 2.1B+00 2.1E+00 
N A 5.4B-03 5.2E-06 8 6E-03 8.1%--03 
N A 3.2E-01 1.E-05 5.2E-- 01 5.2B-01 

surtcewater wncenlmtions. The aqa t i c  organism tissue Ievel is equal to the grealer of the hvo products. 



Estimated Chronic Exposure to S c i r l i  -'I'crrestrial Rcccptors Trom I i ~ g e s i i o n  of Maximum Exposure Concentrations of CI'Cs in Food, Surface Water, and Sediment 
Forested Streanis 

Baseline Risk Assessmelit lor 0per:tble Unit 1 
NAS Jackso~ivillc, Jacksonville, Florida 

POTENTIAL. 1)IIITARY IIXPOSUKE (mg/kgnW -day)  Jb] 

r--- - 

--- 

Shirrt-fai ledshrew A m e r i c a n w o o d c ~ c k  Raccoon Great Horned Ow1 G m a l  glue Heron 

Acetone  

Oenzene 

2 - Llutanoue 

L'hloro benzcne  

1.1 -L)ichloroetI~anc 

1 , 2  - D i c h l o r o c t t ~ y l c ~ i c  

Mcthylenc ch lo r ide  

1.1.2.2-'TcLracl1101 u e t h a ~ ~ c  

'1 c t rach lo roc t l~y lcn  r 

'Tr~lucl le  

' r r i c l ~ l o r o c t l ~ y l c n c  

Vinyl chlorir lc  

Xylcncs ( total)  

A c c n a p l ~ t h c n c  

I l c ~ ~ x o ( a ) i ~ ~ ~ r h r a c c r ~ c  

f k n z o ( a ) p y r e n e  

I~enzo(b) f l r~  o r i ln lhene  

Benzo(g.h.i)pcrylcne 

~cnzo(k) i l i ro r . an t l i ene  

Zhrysene 

O i b ~ n z o f u r a n  

[ ) i - n -  butylpl i thalate  

Di-n-octylphthalate  

bis(2- Ethylhexyl)  pht l la late  

Flrroranthene 

Indeno(l .2 .3 - cd )pyrcne  

P h e n a n l h r c n e  

Pheno l  

Pyrene  

Aroclor-1248 . _. ._.. 



Table 3-34 
Estimated Chronic Exposure to Semi-Terrestrial Receptors froin Irlgeslion of Maxiniuiu Exposure Concentrations of CPCs in Food, Surface Water, and Sediment 
Foresled Streams 

Baseliiir Risk Assessment for Operable Unit 1 
NAS Jacksonville, Jacksonville, Fkorirla 

S T I I N T I A I .  D I E T A R Y  I3XPOSUEB (mgfkgRW-day)  [bl --- 

Raccoon Great Horned Owl Great Bfu- Cleron Shod-fa i led  shrew American woodcock 

Aroclor - 1260 - 

+ha -Chlordane 

gamma-Chlordane 

4.4'-DDD 

4.4'-DDE 

4.4'-DDT 

Aluminun~ 

Antimony 

Arsenic 

Barium 

Beryllium 

Cadmium 

Chromium 

Cobalt 

Copper 

Cyanide 

Lead 

Manganese 

Mercury 

Nickrl 

Selenium 

Silver 

Thallium 

Vanadium 

Zinc 

O C D D  

2,3,7.8 -TCDF 

1.4E-.03 

4.6E- 06 

3.OB-06 

1.7E -0.5 

1.1E-0.5 

6.7E-06 

8 .30-01  

9 .9E-05 

4.4F-04 

5.78--03 

2.OE-04 

3.6E-01 

4.OE-03 

1.9E-05 

6.OE-03 

8 . l E - 0 5  

1.2E-02 

7.5C-03 

8.6E- 05  

S.9E-05 

4.OB-04 

5.9B-04 

5.7E- 0-1 

1.8E-03 

1 .8E-02 

2.18-07 

1.2E- 08 

[b] Calculated by s u m m h ~ g  the products of individual prey type concenlralions and  percent in die1 with s u r h c e  water and sedimcnt exposures, mulliplying by the exposure duration, SFF and  i r iges t io~~ rate. 

and dividing by body weighl. 



Estimated Chronic Expomrc to Semi -Terrestrial Receptors from higeslion of Average Exposure Concentratio~is of CPCs in Food, Srirhcc W;l tcr, and Sediment 
Forested Streams 

Baseline Risk Assessment for 0pcr;t ble Urd  1 
NAS Jacksorwille, .I;icksowilIc, 1;lorida 

EXPOSURE CON~~I!NI'HKTION~I~KI'A 

I---- 

. -. . . . . . . - . . . - -. . . -. - - - . . . -. - - 
Acctorte 
Ilcnzene 

2--13rilatione 
C:lilord~emcr~c 
I,1 -.Dichluroclttn~tc 
1.2-Dichloroelhylei~c 
MetltyIene cltlorirle 
1,1,2.2-7%tmcl1lorocll~i11~c 
'I'c~c~clilorocthylc~te 
'Ihluettc 

71'~ichl~>roc~llylc~lc 
Vinyl chloridc 
Xylwes (Iotal) 
Acc1t:lplllllcllc 
13e1lzo(a)a1lthracc11c 
Ucmo(:i)pyrcuc 
I3e1lzo@)fluon1ilhc1lc 
I ~ ~ I v . o ( ~ , ~ , ~ ) ~ I ~ ~ ) . I c I ~ c  
Ue~a,o(k)fluonrithe~~c 
Chryscne 
1 )il)etaofuran 
Di-n-bntylphthalnte 
l ~ i - n - ~ ~ y l ~ ~ l t t l ~ a l ; ~ l e  
bis(2--Elllylhexyl) ph lh l :~  te 
Fluorantlletle 
Indelio(1,2,3 -cd)p~crlc 
Phe~tni~llmxc. 
Pheliol 
Pyrene 
Aroclor-- 1248 

-ATED TISSUE IEVELS IN- 
Aquaric Qrganirrn 

Aqualic Aquatic Tissue 
Organlsm Organism Imel  

KxLal--2AFu! '9rk& -- BAF' la]  , B-AIFM 



Table S--3.7 
Estimated Chronic Exposure to Semi -Terrestrial Receptors hoin Ingestion o l  Average Exposure Concentrations of CPCs in F w d ,  Sudace Water, and Sedimelll 
Forested Streanis 

Baseline Risk Assessment for Operable Unit 1 
NAS Ja cksoiwille, Ja cksorivilk, Florida 

MPOSURE .- CONCENIRAT'lON DATA 
AVERAGE AVERAGE 
SEDIMENT SURFACE WA7ER 

CIEMICAL CONI~tXIRATlON CONCENR411C)N 

-- (111gkg) (ms/J,) 
Aroclor-1260 1.2E+00 

alptm-Chlordane 1.3E-02 

~a~tlrua -Chlordane R.SE-03 

1,4'-DDD 3.9E-02 

1.4'-DDE Z.1E-02 

4,J'- DDT Z.6E-M 

Alu~ninurn 2.6E+03 2.6E-01 

A~ilinlo~ly 1.9E-02 

Arsenic 1.2E-k00 S.OE-03 
1.6E+0 1 9.1E-02 

Beqllium 9.OE-01 5.5E-M 

Chduiiun I.lE+W 2.1E-03 

Chro~nim~i 8.4E+00 3.3E-01 
4.6E-03 

8.3E+00 9.3E- 03 

Cy;tnide 2.6E-01 3.73 -03 
Lead 2.5E+01 3.4E- 03 

hharlganese 1.4E-101 7.6E-02 

Mercury 3.3E-01 
Nickel 1.lE-M 
Scleriium l.OE+W 1.9E-0: 
Silver 2.2E+M) 2.6E-03 

Thallium 1,9E+00 1SE-02 
Vanadium 5.9E+00 
Zinc 3.3E+01 2.OE- 02 

OCDD 5.2E-M 
2,3,7,8-TCDF 3.OE-05 

SrIMATED TISSUE UZVELS IN PRIMARY PREY HEMS 
Aquatic Qrganism 

Aqua tic Aquatic Tissue 
Organism Organism k v e l  Mammal K i d  
BcFlaI B A F [ L ( r n & - g )  BAF [a] BAF [a] 

BAFs are nlultiplied by sediti~eul concentraliolis and BCFs are n~ullipliod by 
- - 

surUacewattr corlcentratio~ls. The aqunric orgallism tissue level is equaI LO the greater or the trvo produck. 



.@ 
Table S -3. , 

Forested Streams 

Baseline Risk Assess~uenl lor (71)ernldc IIilil 1 
NAS Jacksortville, .fncksonviIle, Florida 

POTENTIAL DITITARY IlXI'OSURl! {mj$gI3W--day) [bl 

CLIEMICAL Short--tailed shrew Raccoon 

Acetonc  

I l e ~ w e n e  

2 - B u l a n o n e  

Cl l lu robenzanc  

1.1 - l ) i ch lu rue lhxne  

1.2 - l > i c l ~ l o r o c r l ~ y l c t ~ c  

Melhy lene  chloridc 

1.1.2.2 - 'TeLr i l c l~ lo rne r l~a~~c  

Tetrachloroelhylcn c  

To tuenc  

Trict>lornclhylerie 

Vinyl  ch lo r ide  

X ~ I C I I C S  (totilt) 

A c c n a p h t l ~ r t ~ c  

I l cnzu(a )a r~ l t~ rac t :nc  

I l cnzo(a )pyr rnc  

I l c t ~ z o ( b ) ~ l u o r a ~ ~ t l ~ c l l c  

l l r ~ ~ z o ( ~ ~ l ~ . i ) p e r y l c ~ ~ e  

H c n z o ( k ) i l u o r a n i l ~ c ~ ~ c  

Chrysene 

Uihenzoh l ran  

D i - n -  h r~ ty lph iha la t e  

n i -  n  - ociylphrhalatc  

lGr(2-Ethylheryl) ph lha la l c  

1:lunranthene 

Indeno(l .2 ,3 - cd )py~ .cne  

P h e n a n r h r e n e  

Pheno l  

Pyrene 

ArocIor-  1218  

Great Hue Heron 



Table S-3.7 
Esliinated (7llronic Exposure to Scrni-Terrestrial Receptors from Ingestioii of Average Exposure Coriceritrations of CPCs in Food, Surface Water, and Sedimcilt 
Forested Slrearris 

Baseline Risk Assessment for Operalde Unit 1 
NAS Jacksonville, Jacksonville, Florida 

=NTIA-LDIETARY EXPOSURE I m g k g B W  -day) Ib] 

C H E M I C A L  Shofl- tai led shrew Raccoon Great Blue Heron 

Aroclor  - 1260 

a lpha-Chlordane  

ga inma-  Chlordane  

4.4'- D DI3 

4,4'- D D E  

4.4'-DDT 

Aluininum 

A n ~ i r n o n y  

Arsenic 

Barium 

Deryllium 

Cadrniuin 

Clirornium 

C o b a l l  

Copper 

Cyanide 

Lead 

Manganese  

M c ~ c u r y  

Nickel 

Selenium 

Silver 

Thall ium 

Vanad ium 

Zinc  

OCDD 

2,3.7.8-TCDF 

[ b j  Cfilculated by summing the  p r d u c t s  or individunl prey type concentral ions and pe iccn t  in die1 wilh surface waLer and sediineiit exposures, multiplying by tllc rspnsur e dural inn.  SF!? ailrl i n ~ c s l i o n  rate. 

~ n d  dividing by body weigh!. 



Ta Ole S - 3.8 
Es timaled Qmmic kposurc  to Semi-Terrestrial Receptors from Ingestio~l o l  Maximum Exposure Coiicentratioiis of CPCs in Food, Surface Water, and Sediment 
River 

Baselii~c Risk Asscss~nent Tor Operable Uilit 1 
NAS Jacksonvitle, Jacksonville, Florida 

1 (:I IIIMICAL 

MAXIMUM MAXIMUM 
SEDI MFNT SURFACE WATER 

CONCIIN'JRA770N CONCENTRATION 

- 

[ Selenium , -. 1.4E+CHl 

ISl'ItdA'IB13 TISSUE IJWIS IN PRIMARY PREY I'IEMS 
Aqualic Organism 

Aqufitic Aquatic lissue 
Orga 11is11l Organis111 Isvcl Mammal llird 
BCF {a] DAAF fa1 (~n@kg) BAF !a] BAF kd- 



Table S-3.8 
Estimated Chro ic  Exposure lo Scnii -Terrestrial Receptors froin I iigestion of Maxinium Exposure Concentratio~is of CPCs in Food. Surface Water. and Sediment 
River 

Ba selilie Risk Assessment for Operable Unit 1 
NAS Jackso~lville, Jacksoindle, Florida 

xposum C O N C ~ ~ T I O N  DATA 

MAXlMUM MAXI MUM 
SEDIMLVT SURFACE WATER 

:HEMICAL CONCENTRATIUN CONCENTRATION 

(n -g> - W L  
fanadium 4.4E + 00 

k c  3.2E+01 I.6E-02 
,2,3,4,6,7,8- HpCDD 5.lE-04 
X D D  3.4E-03 

X U F  S.CIE-M 

.STI MA1ED TISSUE LEVEIS IN PRI MARY PREY ITEMS 
Aquatic Organism 

Aquatic Aquatic Essue 
Organism Organism Lcvel 
BCF [a] BAF [a] (@a -- -- 

Mammal B~rd 
DAF la1 BAF [a 

1.3E-01 I .3E--( 
2.1Ef00 Z.lE+( 

1.3E-02 1.38-( 

8.6E-03 8.68-( 
2.2E-03 2.2E-( 

[a] U i c m c u ~ u u l a t i o ~ ~  dam presented in: Appendix S, Table S-2.2. TJAFs are niullipIied by sedimenl concenlmlions and BCFs are ~nuliiplied by 

surhce water wncentra!ions. The aquatic organism tissue level is equal to the grea1e.r or the Iwn products. 





Table S-3.8 
Estimated Chronic Exposure to Semi -Terrestrial RecepLors horn Ingest ion ol Maximum E x ~ ~ o a ~ r e  Concelltrntions of CPCs in Food, Surface Water, and Sediment 
River 

Baseline Risk Assessnle~~t for Operable Unit I 
NAS Jacksonville, Jncksonvik, Florid1 

:HHMICAL Muskrat  Spotted sandpiper Raccoon Great Blue Heron Osprey 

OTONTIAL D I H T A R Y  I I X P O S U R n  (m61LgRW -dny) [ b l  

- 

J 

[ b ]  T a l c u l a t c d  by summing the producls of individual prey type concenrrations a n d  percent  in diet wilh  suriace waler a n d  sediment exposures,  multiplying by the exposure duration. S F F  and ingestion rate. 

and dividing by body weight. 





Exposure Parameters mid Ass~~inptini~s To1 l'crrestrii~l l<eccptors [a]  
North of Cliild's Strcet 
Baseline Risk Asscsstl~cnt for C)pcraldc Uiul 1 
NAS Jacksowille, .Jacksonville, l%ricla 

-. -- 

Food 

l l e p r e s e n r a ~ i v e  P e r c e n t P r e y i n D i e l  ----------------  Home R a n g e  Site Fvraging Tngestion Budy Weight 

W irdlii e Invcrls  Ylailtr S n l ~ l l  Small  Soil (acres) ED [h] Preq~cncy [c] Rate (kg) 

Spccicr  
- - . . - . - - - - Matutuni t  B ~ r d s  (kgfdrry) 

Cvllu!? r~lnuse ( S n ~ a l l  t1cl.h. mammal)  1U4b 88% 0 Bt, 

S I ~ o r r  -railed shrew (Small o n u ~  b i rd )  78 Po 12% 0 46 

Mca dow1;lrk (S~ihall hcrb.  bird)  7 5 %  20% 0 9b 

Cireat -harr ied owl  ( l ' rcdstnry bird)  0 S i ,  0 ol, 8 0 %  

( a ]  I l o c u ~ n e n l a r i o n  of expusurc parilluvlcrr prcsen1r.d i n  Append ix  S. 'l'atde 5-2 .1  

[ b ]  EII =. E x p o s u r c  D u r i ~ r i u n  (perccntaRr ot' year rcccplor  is cxpectcrl l o  be [ m n d  ar s tudy  nren). ED is a s sumed  lo b e  1 Tor this risk asscssnlcnt. 

( E ]  SI:Ii = S i t r  I:u1 aging F r c q u c ~ l c y  (c;llculalcd by rlividin): sitc area by reccplor  llonle l a n g e  (cantlol cxceed 1.0)). SPP is assumed lo  be 1 Tor lclllnl cxpusure  s ~ c n a r i o  

A V G S S N  w k l  
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Exposure Parame.ters a d  Assiin~ptio~is lor Tcrreslrial Receplors [a] 
South of Cllild's Street 
Baselinc Kisk Assesslne~it for Operable Unit 1 
NAS Jackso~willc, Jacksonville, 1:larida 

Food 

Representative - - - - - - - - - - - - - - - - - - -  percent prey in Diet -- - --- -- - - -- - -- - IIome Ranbe Site Foraging Ingesrion Body Weight 

W iIdliPe Inverts Plants Small SmaII Soil (acres) ED [b] Frequency [cj Ratc (kl) 

Species -- Mammals Birds --- (ke/day) -- 

C o r l v n  mouse (Small h e ~  b mammal) 10% 8 8 %  0 $5 0% 2 % 0 1 4 7  1 1 0 0 E i 0 0  0.0029 0.021 

Short - larlcd sh! cw (Srnatl umn bud) 78% 12% 0 96 0 %  10% 096 1 0 0024 0.017 i o i x + a o  

Meadowlark (Small hcrh .  hird) 75% 20% 0% 0% 5 %  5 1 1.DOE+00 0 0119 0  087 

H e d  for (Predntory marnlnal) 20% 10% 57% 10% 3 % 1.727 1 8 4 0 8 - 0 3  0.24 4.69 

C r e e l -  homed owl (Predatory bird) 0% 0 %  80% 19% I % 15 1 9 67E-01 0.079 1.59 

[ a ]  I )ocu~ncnlar ion or exposure paramelcrs prcscntcd i n  Appendix S .  'I'atllc S - 2.1 

[ h ]  IT  = Exposurc Durat ion (percenl.lpe u iycar  reccplor is cxpcctcd ro he found at r t r~r lp  area). ED is asrumed to he 1  Tor rhir risk assesslnrnt. 

[ c j  SFf7  = S i k  l'nraginp; 1:rcqucncy [calculatcd by divirlinp. sire area by receptor home range (cannot exceed 1.0)) .  SPF i s  assumed tu be 1 for lclhal exposure scenario. 



Exposure Para1neter.s ;ind Asslml)tio~is for 'I'errcslriai Receptors [a] in the Grassy Drainage Ditch Habitat 
Grassy Drainage Ditclics 

Baseline Risk Asscsstnc~il for Opcrable U~iit 1 
NAS Jacksoiivillc, Jnckso~iville, IYol.idn 

1'7- May -95 















TabIe S-3.17 
Risk from Potential Lethal Effects for Terrestrial Receptors from Maxirnwn Exposure Colicentrations of CPCs in Surface Soil 
North of Clhild's Street 
Baseline Risk Assessment for Operable Unit 1 
NAS Jacksonville, Jacksonville, Florida 

4rsenic 

h i u m  
Ldtuiunl 

:hromium 
:obn It 

:opprx 

ead 

danganese 
dercury 
klenium 
;ilver 

Janadium 
5 nc 

Red fox 
PDE RTV 
4.8E-05 5.SE-01 

3.Z-0.1 2.OE+02 
2.8E--01 2.2E+01 

1.E-M 2.5E+01 

2.2E-0.1 1.3Et01 

9.SE-03 l.OE+M 

1.5E-03 2.SE+00 
6.OE-04 1,4E+02 

5.5E-05 1.OE-01 

1.7E-06 2.OE-01 

7.7E-06 6.8Et00 

3.8E-05 8,4E+(X3 

9.OE-02 2.OE+02 

[ SUMMARY HAZARD INDEX I 2.OE-02 

Great-homed owl 
PDE RTV HQ 
1.7E-03 1.OE.1-00 1,7B-03 
l.lE-02 2.0Et02 5.4E-05 
3 6E+01 1,OEtOl 3.6E+iNJ 
8.7E-03 2.5Ef 01 3 dB-04 
2.6E-02 1 3E+01 2.UE-03 

9.5E-01 1 0E+02 9.SE-03 

6.1E-02 S.OE+Ol 1.2E-03 

1.8E-02 1.4E+02 1.3B-a4 
7.7E-04 6.4E-M 1.2E-02 

17E-U4 6.OE-01 2.9E-04 

3.9E--01 h.8E+00 5.8E-05 

2.1E-03 1 lE+01 1 9E-01 

1.4Ef 01 2.OE+02 6.9E-02 

PDE = Po~eiltial Dielary kposure (11gkgl3W/&y) RTV = Refemice Toxicity Value 
J 

(~nglkgBWldny) HQ = Hazard Quotienl (ca1r:ulatcd by dividing PDE by RTV) 









Table S-3.18 
Risk from Potential Lethal Ecfects for Terrestrial Receptors from Average Exposure Concentrations of CPCs in Surface Soil 
North of Child's Street 
Baseline Risk Assessment for Operable Uuit 1 
NAS Jacksonville, Jacksonville, FfIorida 

Arse~lic 

Rariurn 
Cahirun 

Chromium 

Ccbalt 

Copper 
Lead 
Manganese 

Mercury 

Selenium 

Silver 
Vanadium 

Great- horned owl 
- PDE R'IV IiC! 

4.4C-04 I.OE+OO 4 4 - M  

' 3.9E-03 2.OE+02. 1.9E-0.' 

6.SE+00 l.OE+Ul 6 . 5 8 4 1  

5.3E-03 2.SE+01 2.1E-04 

2.2B-02 1,3E+01 1.7E-0: 

I.6E-01 1.OEf-02 1.6E-0: 

1.7E-02 S.OE+ 01 3.4E-W 

S.9E-03 1.4E+02 4.2E-0.' 

3.9E-0.5 6.4E-02 6.1E-OL 

1.X-M h.0E-01 2.6E-OL 

3.5E-04 6.8E+00 S.1E-O! 

l.6E-03 1.lE.t-01 1.4E-8 

3.OE+00 2.OE+02 1.W-0; 

SI JMMhRY HAZARD INDEX - 

PDE = Potenlial Dietary Exposure (mglkgBlV/l/day) R'TV = Reference Toxicity Value (tn@gWV/d'~y) IIQ = Hazard Quotient (calculated by divitli~lg PDE by R7V) 



Table S-3.19 
Risk from l'otential Lcicll~nl Effects for Tcrrcstrial Receptors from Maximum Exposure Conccolraiions of CPCs in Surlacc Soil 
South of Child's Street 
Baseline Kisk Assesszi~ent for Operal~lc Unit 1 
NAS Jacksonville, Jackso~~villc, 1;loriri;t 

Acelune 

Rcnzene 

Carbon dirult'rle 

1.2-I)ichlor(>crhenc ( I rm l )  

McLhylcne chlor ide 

Toluene 

Xylcne (Iota[) 

A c c n a p l ~ r h c ~ ~ e  

Accnaphrhylcnc 

At~ lhrnccnc 

I lcnzo(a)ar~i l~raccnc 

I l c~~ r r> (a )py r cnc  

l3~11~n(h) l l11 orxnlhene 

Hc~~zu(g.h.i)perylenc 

Hci~r .n (k )T luurar~L l~e~~c  

I3mznic acid 

13uiyl hcnzylphl t ~ ; ~ I i ~ l c  

(:hrysene 

Dibcnz(a.h)anihraccne 

1libe11zuiur;hn 

I ) i  -11-burylpl~t l~nlatc 

bis(2- E1hythuxyl)phthalaic 

F luoranL l~e~w 

Pluurene 

1ndeno(1.2.3-cd)pyrei~c 

Phenanlhrcne 

Pyrene 

A ld r i n  

Aroclor - 1254 

Aroclor - 1260 

alpha-BHC 

alpha -Chlordane 

Cotton mouse 
RTV 
-- 

6.OEfO2 

l.OE+Ol 

l . lC+OI  

9.OE+00 

S.3E+01 

7.6E+Ol 

S.OE+O? 

I.OE+ n l  

1.1113+01 

l.OE+I)I 

1.0E+01 

1.OPtOl 

i . nE+o I  

i.ol!+nl 

l.(lE+Ol 

4.01?+01 

4.711+ 02 

i . n r ? t n l  

i.ur;i 01 

6.(1t3+01 

1.3E+U2 

3.5E+0l 

I.OE+OI 

1 .0EtOl  

I.OE+01 

I.OE+OI 

l.UE+DI 

6.SE-01 

I .se+oo 

6.4E+OO 

S.OE+OO 

1 Short-tsiledshrew 1 Meadowlark 

M A X S S S  w k l  



Table S-3.19 
Risk from Potenliai Lethal Effects for Terrestrial Receplors from Maximum Exposure umcenrrarlons or Lru 1n aurrace so11 

South of Child's Street 
Baseline Risk Assessment for Operable Unit 1 
NAS Jacksonville, Jacksonville, Florida 

ANALYI'E 

- 

Zamrna - C h l o r d a n e  

4.4'-DDD 

3-4'-DDE 

4.4'- D n T  

Die ld r in  

Aluminum 

Ant imony  

A r s e n i c  

B a r i u m  

Beryl l ium 

C a d m i u m  

C h r o m i u m  

Cobalt  

C o p p e r  

C y a n i d e  

L e a d  

M a n g a n e s e  

Mercury  

Nickel 

Se len ium 

Silver 

V a n a d i u m  

Zinc 

1.2.3.4.6.7.5 -HpCDD 

1.2.3.1.6.7.8 -HpCU P 

Cotton mousa 
- RTV 

1.6E+01 

2.OE-01 

2.OE-01 

2.OE-01 

6.5E-01 

4.3E+02 

4.2Ef  01 

S.8E-01 

2.0E+02 

8.5E- 01 

2.2E+01 

2.SEfOI 

1.3E+01 

1.oe+oz 

1.7E+ 00 

2.5E+00 

1.4Ef02 

S.OE-01 

1.3E+01 

4.5E-02 

6.8E+DD 

8:l I!+ 00 

2.OE+02 

I.OE-05 

1,UE-0.5 

1.OE-04 

Short- tailed shrew 
RTV KQ PDE 

2.3E- 03 

7.6E- 03 

8.9E-03 

2.8E-02 

5.1E-03 

7.5E+ 01 

1.4E- 01 

8.2E-02 

5.41:-01 

2.6E-02 

1.5E+01 

2.2E+ 00 

3.2E-01 

3 .4Ef00 

2.3E-01 

5.7E+00 

1.3E+00 

3.7E-03 

I .SEf00 

1.3E-01 

1.9E-01 

2.1E-01 

5.8E+01 

4.8 8-06 

4.6E- 06 

2.9E-08 

PDE 

2.1E-03 

7.OE- 03 

8.08-03 

2 38-02 

4 7E-03 

4 8E+01 

9 1E-02 

6.4E- 02  

3.OE- 01 

l.6E-02 

2.2Ef01 

l.6Ef 00 

2.8E- 01 

3 .4Et  00 

2.6E-03 

3.7E+ 00 

8,OE-01 

28E-03 

1 l E f  00 

l . lE-01 

1.4E-01 

1.5E-01 

5.4E+ 01 

2.5E- 06 

2.38-06 

14E-08 

PDE = PotenLial Dietary Exposure (mglkgl3Wlday) R T V  = Reference Toxicity Value (.mglkgBW/day) IIQ = Hazard Ouolient  (calculated by d i v i d i q  I'D!? by RTV) 

M A X S S S  w k l  







Table S-3.20 
Risk irom t'ote~itia! Ixtlial Effec,ts for 'Perrestrial ticceptors Crom Average Exposure Coiicentratiorls of CPCs in Surface Soil 
South of Child's Street 
Baseline Risk A s ~ s a n e ~ i t  lor Opcrahle U t d  1 
NAS JacksonviHc, J;rcksclnville, l h i d a  

ANALYTE 

Accionc 

13en7cnc 

C a r h o n  disulfidc 

1.2 - l> i c lh r rx lhcne  ( to~al )  

Mcthylcne chlnridc 

'Yolucnc 

Xyiene (total)  

Ace~laphthenc  

Acrnapl~t l~ylcnc  

Anthraccnc 

Ucn7.u(a)nnr!i1 accnc 

Ilc~i;.r)(a)pyrrnc 

Ilcnzn(t))tlu oranrhcnc 

I l c ~ ~ z t ~ ( ~ . l ~ . i ) p c r y l c ~ ~ e  

t l c ~ ~ z n [ k ) t I u o r a ~ i l l l c n e  

Bcnzuic acid 

I~uiylL~cnzylpht~~atihLc 

c'hryscnc 

I ~ i h c n z ( a . h ) a n t l ~ r n c e ~ ~ c  

Dihenzoluran 

I ) i -n-  hulylphrhalak 

bis(2-Ethylhexyl)phrl~alatc 

Pluoranthenc 

1:luorene 

Indeno(l.Z.3 -cd)py~.enc 

Phenanthrcne 

Pyrene 

Ald r in  

Aroclor - 12% 

Aroclor - 1260 

alpha-BIIC 

alpha -Chlordane ---- 

FDE - 

1.7E-O.F 

9.4E-06 

8.3E-06 

5.51;- 06 

1.1E-05 

8.OI!-06 

I.013-05 

1.21i-(13 

7.0li-04 

1.3L-03 

1.21;-03 

1.3E-03 

I.3E-03 

1.3E-03 

1.4E--C13 

1.21:-01 

4.51;-04 

1.311-03 

7 . 0 E  04 

I.RE-01 

8.7E-04 

1.2E-113 

1.3E-03 

1.1R-03 

2.2E-03 

1.2E-03 

1.2E-03 

9,SE-05 

4.2R-02 

1.3C-01 

1.3E-04 

Cotton mouse 
RTV -. . ti Q 

Short-tailed shrew Mea dowlark 
R ' W  HQ RTV -- 

6 . 0 0  t 02 

I.OE+Ol 

l . l E t 0 1  

9.OE+ 00 

5.3E+01 

7.6E+01 

S.OEtO2 

1 . 0 e t u 1  

1.OEtO1 

I.OE+Ol 

1.OEf 01 

l .oE+ol  

l .OEt01 

1.0li.tOI 

1 .o r i t n l  

4 ,OEtn l  

4.711tn2 

1.0EtUI 

1.OEf 01 

6.013tOi 

1 .3E+02 

3.SEtO1 

1.11a.tu1 

1.0E-l 01 

I.OE+Ol 

I.OE+OI 

1.00+01 

6.SE-01 

1 . 5 E t 0 0  

6.4E+UO 

5.OEfOO 

1 .6E t01  

A V G S S S  w k l  1 10- May  -95 



Table S-3.20 
Risk from Potential Lellial Effects for Terrestrial Receptors from Average Exposure Concenlraliorls ol CPCs in Surlace Soil 
South of Child's Street 
Uaseline Risk Assessn~enl for Operable Unit 1 
NAS Jacksolwdle, Jackso~lville, Florida 

( a m m a  - C h l o r d a n e  

4.4'-DDD 

1 .4 ' -DDE 

4.4'-DD'T 

Dieldrin 

Aluminum 

Anl imony  

Arsenic  

Barium 

Beryllium 

Cadmium 

Chromium 

Coba l l  

Copper  

Cyanide 

Lead 

Manganese  

Mercury . 

Nickel  

Se l en i um 

Silver 

Vanad ium 

Zinc 

1.2.2.4.6.7.8 - IipCD D 

1 .?.3.4.6.7.8 - IIpCD F 

OCDF 

Cotton mouse 
PDE R'TV IIQ ._ 

S U M M A R Y  EIAZARD I N D E X  3 . 9 E t  00 

Short- failed shrew Meado wiark 
P D  E RTV HQ PDE 

PD E = Polen l i a l  D ie tary  Exposure (n~g ikgBWlday)  R T V  = Reference  Toxici ty  Value (mglkg RWlday)  FIU = Hazard Quol ien1 (calculaled by dividiriy. P D E  by RTV) 





Table S -3.20 
Risk froill Potential Lethal Eflects for Terreslrial Receptors froni Average Exposure Concentrntioiis of CPCs in Surface Soil 
South of Child's Street 
Raseline Risk Assessment for Operable Unit 1 
NAS Jacksonville, Ja ckso~wille, Florida 

i.4'.-DDD 
I,4-DDE 
1.4'-DUT 
Dieldrin 
9l1uuinun1 
I\ritimoriy 
ksen ic  
Bariu~n 
Bqi l ium 
Tach ilui~ 
3 r m n i m  
rrh2.11 

L:opp"r 

q a n i d e  
Lead 

Ma 11gn nese 

Mercury 
Nickel 
Scleniu~n 
Silver 
Varndiwn 
Zinc 
1.2.7.4.6.7P-HpCDD 
1,2.3,4,6.7,8-1 I ~ : D F  
OCDF 

Red fox 
P I E  R'N !IQ 

Great- horned o wi 
PDE R W  HQ 

II 
1 I Q  = Ilazard Qr~otienl (caleulaletl by dividing PDE by KIT) 





Table S-3.21 
Risk from Sublethal EfCects for Semi- Terreslrial Receptors from Maximum Exposure Concentrations of CPCs in Food, Surface Water, and Sediment 
Grassy Draimge Ditches 

Baseline Risk Assessment for Operable Unit 1 
NAS Jacksonville, Jacksonville, kiorida 

Cofton mouse 
P D C  RW HCL 
6 - 0 2  2.5E+00 2.hE-02 

1.5E-01 1.4E+02 l.lE-03 
1.8E-03 6.8E+00 2.7E-M 

1.9E-02 8.4Ei-00 2.3E-03 
8.4E - 02 2.OEt M 4.2B-0.1 

I 
Short- tailed shrew 

PDE RTV EIQ HQ 

PDE = Polenlial Dietar)' fiposure (nlg'kgBW -thy)). RlV = P-eFerence Toxicity Value (i~ig/kgUW- day) HQ = f t i z a  rd Quolien1 (calcula led by dividing PDE by RTV) 





Table S-3 21 
Risk Crom Suble.thal Effects for Semi --Terreshial Receptors Crom Maximum Exposure Concentrations of CPCs in Food, Surface Water, and Sediment 
Grassy Drainage Ditches 

Baseline Risk Assessniei~t for Operable Unit 1 
NAS Jacksonville, Jacksonville, Ftorida 

ea d 

Ianganese 

ilves 

'anadium 

.inc 

-- 

Great Horned Owl 
PDE --- RTV , HQ 
1.6E-011 S.OE+Ot 3.2E-U6 

4.E-oil  1.4E+02 3.OE-06 

5.6B-06 6.8EtCKI 8.3E-07 
5.5E-05 1.1EfOl 5.OE-06 

9.1E - 04 2,0E+E 4.6E-06 

I - 

SUMMARY IWZARDXDEX 1.5E-03 
PDE = Polen~ial Dielary Exposure (~ugkgBW -day). R'IV = Reference Toxicity Value (~ngkgBW -day) NQ = Hazard Quotient (wlcr~la~etl by dividing PDE by R W )  



Risk horn S u b l e l l ~ l  Ilfrcrccls i'ol. Sc111i-'l'crrcstrial l<ccei~tors from Maximum Expostirc C:oi~ce~itr;~tioiis of CPCs ill Food, Sudacc WnLcr, aud Sedmenl 
Forested Streanis 

Baseline Risk Asscssii~cr~~ for OperaMr. Unit 1 
NAS Jacksonville, Jacksoi~villc. Flarida 

Short- tailed shrew 
-- 

American woodcock 







Table S-3.22 
Risk from Sublethal Effects lor Semi-Terrestrial Receptors from Maximum Exposure Concentrations of CPCs in Food, Surface Water, and Sediment 
Forested Streams 

Baseline Risk Assessment for OperabIe Uuit 1 
NAS Jacksonville, Jacksonville,  florid;^ 

CHEMICAL 

ArocIor - 1260 

+ha-Chlordane 

gamnla-Chlordaue 

4.4'-DDD 

4,i '-DDE 
.1,4'-DDT 
Aluniinu~n 
Antimony 

Arsenic 

h r i u n ~  
Berylliu~n 

Cadmium 

Chromium 

Cobalt 

Copper 

Cyanide 

Lead 

Mangatme 

Mercury 

Nickel 

Selenium 

Silver 

ThlIium 

Vanadium 
Zinc 
OCDD 

2.3-7.8-TCDF 

Great Horned 0 wl 
PDE R'IV HQ 
1.2E-02 9.0EfDO I.3E-03 

6.E-06 3.1E - 02 2.lE-04 

4.3B-06 3.1E-02 1.4E-04 

4.8E-05 1.4E-01 3.4E-0-4 

3.2E-05 5.8E-01 5.6E-05 

1.9E-05 1.4E-01 L4E-CM 

3.X-01 4.3E+02 8.3E-04 

3.OE-0.I 4,2E+OI 7.1E-06 

3.OE-- M 1.OE-I-00 3.OE-04 

2.7E-03 Z.OE+OZ 1AE-0.5 

7.8E-05 8%-01 92E-05 

1.8E--03 1.OEt-01 1.8E-04 

3.4E - 03 2.5E+01 1.4E-04 

1.2E-01 1.3E+01 9.3E-C6 

9;4E-03 1.0Et02 9.4E-05 

8.SE-05 l.lE+CHI 7.8E-05 

3.5E-03 5.0E t 01 7.OE-0.5 

3.4E-03 1.4E+02 2.SE-05 

2.9E-0.5 6.4E-02 4.SE-04 

2.33-04 1.OE t 02 2.3E-06 

7.E-04 6.OE-01 1.3E-03 

3.W-04 6.8Et.00 5 . E  - 05 

2.6E-03 7.OE-01 3.7E-03 

9.6E-04 1.1E+O1 8.Z-0.5 

8 . E  -- 02 2.OE f 02 4.4E-04 

58E-k5 1.4E-03 4 2E-05 

1.6E-OF 1.4E-05 l.lE-03 

Great Blue Heron 1 
PDE ~ 

1.4Ef01 

2.1E-03 

1.4E-03 

2.9E-01 

2.OE-01 

LlE-01 

6.4E+01 

5.3E - 03 

4.2E--01 

1.7E-01 
l.1E-02 

6.OE-01 

9.E-01 

2.4E-01 

3.OEtMl 
1.2E-03 

3.4E-01 

2.9E+01 

1.2E+00 

2.W-01 

2,4E-01 

8.1E - 02 
9.3E-01 

2.2E-01 

3.2E-I- 01 

4.4E-06 

3.2E-06 

1 SUMMARY 1-D NDEX .- .-_L.L~?~A 2.7E+01] 

PDE = Pote~itial Dielary Exposure (~lykgBW-day). RTV = Refe~ ence Tuxicily Value (~i~gkgD W - day) HQ = Ih7ard Quolielit (m1c11latetl by dividing PDE by R ' W )  





Table S -3.23 
Risk from Sublethal Effects for Semi-Terrcsh-id Receptors rrom Average Exppcmre Co~icelitratioris of CPCs in Food, Surface- Water, and  Sediment 
Forested Streams 

Baselinc Risk Assesslrient for ~ ~ & r a ~ e  Unit 1 
NAS .lacksonville, Jacksowille, Florida 

XEMICAL 

Aroclor- 13% 

dph-Chlordane 
ptunn-.Chlordane 
I,'l'.-.nl>ll 

1,4'- DDE 
4,4'rDDT 
Muminurn 

knli~uony 

4rseoic 
k i r i r ~ m  
Rerylliunl 
Cadmitun 

Climluium 
Ccball 

Coppcr 
Cyanide 

Lead 

Manga txse 
Mercury 

Nickr! 

Selenium 
Silver 

ThalIium 
Va~iadium 
Zinc 

OCDD 

2,3,7,S-'TCDF 

Short- tailed shrew 
PDE 
8.58-03 
9.OE-05 

6.OE-05 
2.U-04 
1.X-04 
1.8E-04 
1.8ES 01 
4.4E-03 

9.6E-03 
1.E-01 

6.5E-03 

8.2E-03 
6.OE-M 
l.lE-03 
6.1E-02 
2.E--03  

1.7E-01 

1.m-01 
2.3E-03 
2 W -03 

7.5E-03 

1.6E-02 
1.4E-02 
4 2E-- 02 
2.4E-01 

3.7E-06 
2.1E-07 

PDE 
b.SE-03 

3.58-06 

2.3E-06 
3.7E--04 
2.0E-&l 
2.4E- W 
1.7E-.01 
2.3E--05 
6.6E-04 

7.4E-04 
5.OE- 05 

1.E-03 
1.3E- 03 
6.1E-04 
2.5E-03 
1.W-0.5 
9 .8 -0 .1  

5.OE-02 
Z.4E -03 
5.1E-04 

3.6B-04 
2.2E-04 
1.7E-03 
5.2E--04 
3.2E-02 
1.98-08 
5.2E- 09 

PDE = Pole~itial Dielar)'kposure (mp;kgBW-day). K T V  - Reference Toxicity Value (mgkgL3W -day) HQ = Wzard Quotielit (ca1cuI:~iedhy dividing PDEI)y R'Wj 



Risk from Suldethnl tlCfccts for Semi-Tcrrcstrial Receptors from M n x i ~ i ~ u ~ u  Exposure Conceiitratio~is of CI'Cs in Food, Surfncc Watcr, and Sedin~crit 
River 

Baseline Risk Asscss~t~cnt for Opera Me U~i i l  1 
NAS Jacksotiville, Jackso~~ville, Florida 

PDE 
1.3E-US 
2.01:-03 

7.9B-04 

2.0E-03 

T9E- 04 

2.91;-03 
2.6E-(13 
2.31;-03 

1.911-03 

1.31:-05 

2. lE-05 
1.811- 05 
1.61:-05 

1.11:-t  01 

1.11:-(13 

5.4li-03 

6.71:- [I2 

1 ,!I]:-- 02 

2.61;-03 
4.2E-02 

7.9E-03 

4. lE-02 

1.OE-01 

1.IE-01 

Muskrat Spatted sandpiper Raccoon 
KTV HQ 



Talhe S-3.24 
Risk from Sublethal Effects Tor Semi-Terrestrial Receptors from Maximum Exposure Co~lcentrntions of CI'Cs in Food, Surface Water, a d  Sediment 
River 

Baseline Risk Assessinent lor Operable Unit I 
NAS Jacksonville, Jacksouville, Florida 

Muskrat 
PDE RTV I IQ 
2.9E-02 8.4E+00 3.5E-03 
2.1E-01 2.OE+02 1.OE-03 
3.48-06 1 .OE-05 3.4E-01 
2.2E-03 1.OE-04 2.2E-01 

Spotted sandpiper 
PDE RTV IIQ 
5.8E-03 l.lE+01 5.3B-04 
4.5E-01 2.OE+02 2.28-0.7 
2.8E-07 1.41Z-04 2.OE-03 
1.U-OG 1.4E-03 1.3E-03 

2.SE-07 1.4E--03 1.8E-04 

Raccoon 
PDE R'N 110 
2.3E-0.5 8.4E+00 2.7E-OC 

1.8E-03 2.0E+02 8.9E- (X 

l.lE-09 1 .OE-05 1.lE-W 
7 0E-09 1.OE-04 7.OE- 0: 
1 0E-09 1.OE-04 1.OE- 0.' 

[SUMMARY HAZARD INDEX 
- 

9.1E-01 6.1E-02 C I 1 . 2 5 0 2  
I'DE = Potential Die~ary  E3l1osure (~il@gBW-day). R W  = Rerere~~ce  Toxicity Value (1nglkgI3W-day) I-K! = Ilaznrd Quotient (calculated by dividing PDE by RTV) 



Table 5-3-24 
Risk from Sublethal 17if'ects for Sciui- Terrestrial Receplors froril M ~ I X ~ ~ I U C I I  Exposure Concenlralions of CI'Cs in Food, Surface Water, and Sediment 
River 

Baseline Risk Assessn~ent lor Operohle Ui~it 1 
NAS Jacksoriville, Jacksonville, Florida 

2arbw disrdfitlc 

4cc1qd1thene 
l l c ~ ~ z ( ~ a ) ; ~ ~ ~ ~ h r : l c c ~ l e  

I3cr,zo(b)flr1or;l1tihcllle 

::llrysclIc 
h ( 2 -  E~hylhexyl) plitl~al:ilc 
I:lwra~lll~e~w 

['yrc~lc 
Armlor- 1260 

J " I I I I I I ~  -NlIC (I. i~~(l;t~w) 

:~lplta- C3lordiunc 
p ; m m  - Chlurrlallc 
4.4'- .DDB 

Altm~irlum 
A~!li~t~ot?y 

Arsenic 
H:iritr111 

Llcrylliunn 
Cad1niu111 
Chro~niul,~ 

Cobah 
Coppcr 
Lend 
Manga~lese 

Seleniun~ 

.- .- 

Great Blue Heron Osprey 
PnE -- 1 IQ R ' N - - - -  



Table S-3.24 
Risk from Sublethal Effects for Semi-Terrestrial Receptors from Maximum Exposure Conceiitratioiis or CPCs in Food, Surlace Water, and Sediment 
River 

Baseline Risk Assessment for Operable Unit 1 
NAS Jacksonville, Jacksonville, Florida 

CIIEMICAL 

Vanadium 
Zinc 

1,2,3.4,6,7,8-HpCDD 
OCDD 

Great Blue Heron 
PDE R?V HOP 
1.5E-02 l . lE+01 1.4E-03 

1.6E+00 2.OEf02 7.8E - 03 

3.4E-07 14E-04 2.4E-01 

2.OE-06 14E-03 1.5E-03 

2.6E-07 1.4E-03 1.8E-04 

[ SUMMARY IIAZARD INDEX 1.1E-01 

Osprey 
PDE RTV HQ- 

PDE = P o t e ~ ~ ~ i a l  Dielary Exposure (zn&kgBW -day). R'W = Reference 'l'oxici~y Vdue  (rndkgBW -day) HQ = IIazard Quolie111 (calculated by dividing I'DE by R'IV) 



b.. . . -. - . .. . . . . . . - -. . 

APPENDIX S-4 

MODEL OF POTENTIAL EXPOSURES AND RISKS FOR REPRESENTATIVE 
WILDLIFE SPECIES TO RADIOLOGICAL CPCS 



ESTIMATION OF ClIKONIC RAIIIOI,OGICAI, RISKS 'TO 'TILHRUS'I'ItIAI, O R G A N I S M S  
SURFACE SOIL OU'I'SIIII!. OF l'RT?SUMl"I'IVI! KBM1313Y - SOUTII 01 '  ClIII.,I)S S'I'KEE'I' 
BASELINE RISK ASSESSMENT FOR Ol'I!KAnI,E U N I T  1 
NAVAL AIR STAl'lON JACKSONVII,I,E 

L 
[a] Translcr factors arc dcrivcd as dcscrillcd in t a t .  

EXPOSURE CONC:~~N'IRATION 1 ~ 1 : ~  

it,] Iklimatcd using the higher of thc product of setlinm~ll activity and pIanI:ani~ilal transfer factor and lhc producl of surlacc watcr aclivity and BC17. 
[c] Avcrage cucrgics shown Tor cach radio~~uclitIc inclutlc cncrgics lor all nlcn~bcrs of the dccay chain (sce Appctldu S, Table 5-2.10). 

Surtacc Soil -.-- l 3 K  klu-..--- 
c D  , (pCi/s) 

Sl~orl- tailcd shrcw (oniuivoruus t~~nrnu~al)  78% 12% 0% 93% 
Mcndnwlark (o~n~~ivoruus  birr!) 7570 20% 0% 0% 
Grcat-horncd owl (carrlivorous bird) 0% 0% 80% 0% 
Red lox (onmivorous rnn~nn~al) 20% 1U% 57% 0% 

SIJ'IAREA i 2 0 . 0 L  
[a] Sitc Foraging I ~ r e q u c l ~ ~ y  (SIT). Calculalul by dividi~lg silc area by rcccptor lior~ic ralrgc (caru~ol cxcecd 1.0) 

I 

- 
PRRY 

'USSUB A[JI'IVIXY 
pCkk[bl 

AVURAGll ENURGY OF DECAY ( M t y  [c] 
, ,a!&! ---A- hela_ ,  , , ,  R amma, , . . to!aL IbL,- 



TABLE S-4.1 
ESTIMATION OF CHRONIC RADIOLOGICAL RISKS TO TERRESTRIAL ORGANISMS 
SURFACJ3 S O L  OLTISIDE OF PRESlJMPTIE REMEDY - SOUTH OF CEIILDS !TREXT 
BASELINE RISg ASSESSMENT FOR OPFX4BLE UNIT 1 
NAVAT, AIR STATION JACKSONVIUE I -. 

ES71MATlnN OF TNTERNAI. EXPOSURES VIA FOOn AND SURFACE SOIL INGESTION ftadhcarl la1 1 

REPRESENTATWE TERRESTRIAL WILDLWJZ RECEPTOR 
RADIQNWCLXDE Short-taikd shrew Mcadwla* Great-borncd ow1 Red fox I 

Radium-226 4.6E-05 2.5E-04 1.2E-W 1.9E-05 1.2E-06 

I 
[a] Calculated by summing the intake from all sources, and multiplying by the p1ant:animal transfer factor. the SFF, the sum 

of average alpha, beta, and gamma energies of the detected radionuclidt (including energies for all members of decay chain), and a 
factor tdcanvert dose to rad/ycar. See text for further details. 

I 

[a] Calculated by multiplying the soil radionuclide ac~ivity by the SFF, the gamma energy of the detected radionuclide, and a 
factor to converl dose to radiyear. See text for further details. 

ESTIWTION OF EXTERNAL E X P O S U ~  FROM SURFACE SOIL (radlyear) 

REPRESENTATIVE TERRESTREAZ WILDLIFE RECEPTOR 1 
RATIIONUCLFDE Colton mouse Short-taiIed shrew Mcadawlark Great- horncd owl Red fox 

HAZARD INDEX [a1 

Rad~um-226 

REPRESENTATIVE TERRESTRIAL WILDLIFE RECEPTOR 
Cotton mouse Short-tailed shrew Meadowlark Great- horned owl Red fox I 

4.4E-06 9.9E-06 6.4E-06 3.32-06 7.OE-08 

1.1E-04 1.1E-04 l.lE-04 l . lE-04 1.3E-06 

RADIO NUCLIDE 
Radium-226 

Hazard Index: 
NOTES: 
[a] Hazard Index calculated by summing the internal and external exposures and dividing by the internal dosc benchmark of 

3.6SE+01 radbear. 





TABLE S-4.2 
ESTIMATION OF CHRONIC RADIOLOGICAL RISKS TO SEMI-TERRESTRIAL ORGANISMS 
GRASSY DRAWAGE DITCH 
BASELINE RISg ASSESSMENT FOR OPERABLE UNIT 1 
NAVAL AIR STATION 

%TIMATION OF INTERNAL 

REPRESENTATJVE SEMI-TERRES~'(TCILDLIFE RECEPTOR 
1 Cotton mouse Shor t - taw shrew Meadowlark Gr-at -horrtcd owl. 

1 4.OE-02 2.OE-U2 2.5E-03 4.9E-04 

I 
- A  - la] Giculated by summing the intake from ali sources, and muitipl+g bj- C I ~  p1a:t:animal transfer facror. the SFF, th!: sum .. . 

of average alpha. beta, and gamma energies of the detected radionuclide (including energies for all members of decay chain), and a 

51 Calcuiates by multiplying the soil radionuclid: acti\lty by the SFF, the gamma energy of the detected raaionuclidc. and a 
factor to convert dose to radiyear. See text for further details. 

factor to convert dosc to rad/year. Set text for funher de~ails. 
. . 

3TIMATION OF EXTERNAL EXPOSURES FROM SEDIMENT (radhear? 

, - . , 
-IAZARD INDEX [a1 - ,  

REPRESENTATIVE SEMI -TERRESTRIAL WILDLIFE RECEPTOR 
RADIONUCLIDE Coltan mouse Short-railed shrew Meadowiark Great - horned owl 

Lead-214 l . lE-03 5.6E-04 6.9E-05 1.3E-95 

RADIONUCLIDE 

Hazard Index: i 1.2E-03 5.9E-04 7.5E-05 1.X-05 

REPRESENTATIVE SEMI-TERRESTRIAL WILDLIFE RECEPTOR 
Cotxon mouse Short-tailed shrew Meadowlark Great - horned owl 

NOTES: 
[a] Hazard Index calculated by summing the inrernal and external exposxcs and dividing by the ic:cmal dosc benchmark of 

3.65E+01 rad/year. 

I 
Lead -214 O.OE+OO O.OE+W O.OE+OO O.OEs00 





TABLE S-43 
ES'lTMATION OF CHRONIC RADIOLWICAJ, RISKS TO SEMI-TERRESTRIAL ORGANISMS 
FORESTED STREAM 
BASELINE RISK ASSESmNT FOR OPERABLE UNIT 1 
NAVAL AIR STATION JACKSONVILLE 

1.EE-04 2.1E-06 7.6E-06 3.6E-06 1.OE-03 
3.9E-07 -3.8E-09 1.772-08 4.93-08 3.9E-07 . . 

Thallium -208 5.5E+M3 5.2E-02 2.3E-01 2.7EiOO 6.1E-tDO I 
Uranium-235 

I I 

[a] Calculated by summing the inlake from all sources, and multiplying by  he p1ant:animal transfer factor, the SFF, the s u n  
of average alpha, beta, and gamma cncrgies of the deteaed radionuclide (including energies for all members of dccay chain), and a 
factor to convert dose to rad/year. See text for further details. 

. , 

I 

HAZARD INDEX [a1 

RADIONUCLIDE 
Actinium-228 
Cesium-137 
Lead-212 
Lead-214 
Potassium-40 
Radium-226 
Radium-228 
Thallium-208 

Hazard Index. 
NOTES- 

Cesium- 137 
Lead-212 
Lead-214 
Potassium-40 
Radium-216 
Radium-228 
Thallium-208 

REPRESENTATIVE SEMI-rERaESTRXAL WKDLIFE RECEPTOR 
Short-tailed sbrcw Raccoon American woodcock Great -horned owl Great blue heron 1 

1.8E-07 1.7E-09 7.6E-09 2 3E-08 2.OE-07 

7.H-03 6.9E-05 3.3E-04 1.SE-03 
2.5E-03 2.2E-05 1.1E-04 5.6E-04 7 .E-03  
4.3E-03 3.8E-05 1.8E-04 9.7B-04 

7'8E-03 I 
3.36-03 

9.9E-03 8.7E-05 4.?E-04 2.2E'-03 9.9E-03 , 

1.2E-04 1.1E-06 5.3E-06 ?.BE-05 
2.7E-11 2.4E-13 l.lE-12 6.1E-12 
3.4E-C2 3.OE-04 1.4E-03 7.7E-03 

[a] Hazard Index calculated by summing the internal and external exposures and dividing by the internal dose benchmark of 
3.65E+01 rad~year. 

'a] Calcula~ed by multiplying the soil radionuclide activity by the SFF, the gamma energy of the detected radionuclide, and a 
factor to convert dose lo rad/year. See texr for further derails. 



ESTIMATION O F  CIIRONIC: K A  1>101,0 GICAL RISKS TO SEMI -?'IJKKI~S?'RlAl, ORGANISMS 
ST. JOIINS RIVER 
BASELINE RISK ASSESSMENT FOR OI'DKAHLI5 UNIT 1 
N A V A L  A I R  S' lATION JACKS<)NVILLE 

Aclinium-228 
Dismuth-212 
Dis~uuth-214 
Cesium- I37 
Isad-212 
lxad-214 
l'otassiun~-40 
Thallium -208 

I 

[a] Translcr [actors arc tlcrivcd as t lcsc~~i l~cd in  [ ~ x i .  
[bl Fish UCFs as prcsc~itcd in Appcndix S,  Tal~ lc  5- 2.9. 
jc] E5li1natcd using llic higher ol the pruduct o lscr l i~~ icnt  aclivity and plarit:aniri~al transfer factor and thc product of  surfacc walcr activity and BC17. 
[dl Avcrsgc c~icrgics shown for cncli radio~luclidc itlcl~~tlc. c~icrgics lor all ~ i ic ln l~crs  or rhc riccay c l i a i ~ ~  (sec A ~ q ~ c ~ i d i x  S.  ' Lh lc  S-2.10). 
Ic] Itadirltniclidc 1101 a Cl'C ill Illis ~ u c t l i u ~ i ~ .  

-. . - - - - 021 
[a] Sile Foraging I'rcqucncy (SIT). Calculated by dividing s i k  arcn by reccplor tiomc rnngc (calm01 cxcccd 1.0) 





, : ;  c: ; .; , ,  ;., , " ' .  I .  . ! . .  , . -  , [. , - I  I . , . . ,  -,/ c . , .  , -., , , , ; : - I  ,'. ",' i , . ~ " , ~ ' . , " I  , . . , 
1 ' 1  1; , . -. . . . . . . . ._  - .  . . . . .. --. rl) . ,  , 

'Sablc S-4. 
Estimation oi cAironic ltadiological Risks lo Aqu alic Clrganisins in S u r h c c  Water - Grassy I1r;~inagc Dilch 
Hascline Risk Asscssnlcnl for Opcrahlc Unit  1 ,  NAS Jackson villc 
Estimation of In tern al Do: 

Conc. in SW 
Element 

h a d - 2 1 4  

NOTES: 

I a l  Average energy of decry i m l u d i ~ ~ g  shoit -1iwd tlaughlcr prodwls(McV),  ns prrwidcd in  A p l x n d h  S. l'ahlc S-2 .10 .  
Ih] Ahsorbcd pholonenergy I n c i i o n  lorvarious r c c c p l o r g c o n ~ h b s  as prnvitkd in Uky lockc l  al.. 1993; snlaII i n x c l  (St), largc itlsccl (L l ) ,  small fish (St'), a n d  large fish (L17). 

(c] I3CI:s provided in  Appendix S, Tablc S-2.9. 

R a t e  
Ihrgc Inscds and Mollurcs 

TKF [c] Co (Bqlkg) 
100 9.180+01 
250 6.48B+OO 

S m l r  I n s x l s  

- DCP [ c ]  Co (RqIkg)  
100 9.1AEt01 
ZSO 6.48E+UO 

GAMMA ph i  [b) 
IJn [ a ]  (SI)  (L1) 

1.71ES00 0.002 0 .01  

9.3OC-01 0.003 0.U L 

A 

l3lYrA phi [ I l l  
E n  [a] (51) (1-1) 
-. - 

9.39E-01 0.8 1 
4.778-01 0.9 I 

-- 
Conc. in  SW 

sj*L-- 
0.9 18 
0.0% 

ALPIIA 

- ? L m  -- 
7.83C-L-OU 

N A  





- 
Estimation of Lhronic ltadidogical  l l isks to Aqualic O r g a ~ ~ i s m s  in SurZacc W alcr - Gra..sy Ilrainsgc Ilitch 
Ilaselinc Risk Asscssrncnt Tor Opcraldc Uni t  1, NAS Jacksonville 
Radiation 1 
I 

Blemenl 

TOTAL D O  t_ 

)sc Rates- -SMALL INSECI' - 
3 W Conc. ALPIIA IIII'I'A GAhiMA I TOl'AZ. DOSE 

I 

I 1 I 

KATE 1 9.9313-05 1 0 2 . 6 S E - 0 6 1  1 .OPE-03 

'1 all1 c 5 -4.5 
ILlirnation of Chronic Radiological Risks lo  Aqrialic Organisms in Surfacc Walcr - Grassy Drainagc Ditch 
Ilascline Risk Asscssrncnt lor Opcrable Unit 1, NAS Jacksonville 
Radiation Dosc Rates- -LAI<GI1 I_NSIXI' AN? MOLLUSC 

G w Conc. ALIWA UBTA GAMMA 

0.91 8 4.L4E-01 NC 4.14E-01 9.921:-Ud 4.96C-02 O.Ol)B+OO 4.9hE-02 
N A NC I i A  NE 1.781:-03 O.OOI!+OU 1.7813-03 

I 9.9L1J- 114 1 1.23IJ--04 4 . 4 2 0 - 0 6  

TOTAL DOSE 
(r.ds/d) 

1.1ZH-03 
4.386-06 

1 . I2E-03 



Tabla  5-4.6 
Estimation 01 Chronic R a d i o l o g i c ~ i  Risks Lo Aquztic Orgnnnma in Surfacc Water  - l'orcslcd Slream 
B n e l i n e  Risk Aastssmtnl lor OpcrrbIe Unit 1. NAS Jacksonvil le 

Kale 
:onc in SW 

?h- 
008 1 
(1035 
CLOT8 

A?llA B I X A  Phi [bl GAMMA phi Ihl . 
:n[a] En [ n ]  ( S l )  (U) (SF) I:n[a] S LI S1: (LF 

NP 460E-01 I 1 I 9,lOE-01 ( 2002 i O l  ( 201 hf 
7.83~+m 9 . 3 9 ~ - w  as 1 I I.~IB+CO a002 a01 a01 a1 

N P  477~-01 a9 1 I ~.~OE-OI a001 a01 a01 a1 
NP 158~-01 a9 1 I ~ . ~ s E + w  a m  a002 aooz o l  

nreclnsecb andMo1lun I Small fish 





Tablc S-4 .6  
Eslirnalion of Chronic Radiological Kisks to Aquatic Organisms in  SurTacc Walcr - I'orcstcd Strcam 
Baseline Risk Assessment for  Opcrable Unit 1, NAS Jacksonvillc 

TaUc S-4.6 
Estimation of Chronic Radiological Risks Lo Aquatic 0rg.misms in Surfacc Water - Forested Stream 
Uaseline Kisk rlsscssrncnt for Opcrable Unit  1 ,  N AS Jacksonvillc 
Radiation Dose Rates - -SMALL INSECT 

Blcmcrl 
Actinium -228 
Lead-214 
Radium-228 
Thallium-208 

SW Conc. 
Elemert ( B q h )  

0.167 
Lead-214 0.081 
Rudiunl-228 0.035 
Thallium -208 0.078 

nse Rates - - L A R G l 3 J m C I  AN 13 MOLLUSC 
11 I!'I.A- GAMMA - - ' T A ~ I ) ~  

ALPIIA D ETA GAMMA TOTA I, DOSE 
lnlernal 

N A NC NC NC 1.46B-02 O.OUG+OO 1.46E-02 3.538-05 
3.678-02 NC 3.67E-02 8.8OB-05 R.52E-03 8 .816-06  3.531:-03 9.67E - 05 

NA NC NC' 5.28E-06 
NA NC NC 2.731:--04 

SW Conc. 

IBqh) 
0.167 
0.08 1 
0.035 
0.078 

t 8.80E -0.5 1 3.1 81: --04 4.61E-06 4.1 1E -04 

I 1 L I -. - 
TOTAL DOSE M T E  8.8OE-05 I 3.51E-04 1 5.110--06 1 4.44E-04 



. r '  - . , 

. . !:' . . . .  I . .  . - .  . . .  

Table S-4.6 - 
Estimation of Chronic I<adiologic:d I t isks to Aquatic Orgmisms i n  SurZacc Water - Forcstcd Strcam 
Uaseline Risk Assessment Tor Opcrablc Unit 1, N AS Jacksonvillc 
Cadiation Dose Rates - -SMALL, FlSI I 

I sw ~ o n c .  I AIJIIA 1 I I E - r ~  GAMMA , I TOTAL DOSE 

Actinium -228 

Talde S-4.(i 
Ilslimalion of Chronic Iladiological Risks to Aquatic Organisms in Suriacc Watcr - I~orcstcd Strcarn 
13wclinc Risk ,'rrscssmcnt for C)perahlc U ~ i i t  1 ,  N AS Jacksonvillc 

Lead-214 0.081 1.101?-01 I - E ;  
Radium -228 0.035 
Thallium-208 0.078 

'I'O'IA I, DOSl! RATE t 

2 . I -  
NC 
NC 

2.6413-04 

Radiation I h e  ltalcs - - LAlltiI1 FISI 'I 

IJlcmed - 
Ac1i11im1-228 
Lead -214 
Kadiunl-228 
Thallium-208 

3 2 -  0 0  
4.8313-04 0.001!+00 
1.25E-01 O.OUE+OO 

SW Conc. Al-I ' l IA llIY1'A CIAMMA 'TOTAI. 1)OSH 

0.167 N C NC 1,4614-02 N(: 1.461:-02 3,491: -05 5.891!-05 8.031;-07 1.391J-04 3.34E-07 3.52E-05 
0.081 l.lOE-01 2.648-04 1.320-02 NC: 1.321:-02 3.17B-05 4.818-05 7.2113-05 1.2013-04 2.88E-07 2.96E-04 

0.035 NA N( 4.83E-04 N C  4.83E-04 1.lbE-06 l.8RE-06 1.69E-05 L.88E-05 4.52E-08 1.20B-06 
0.078 N A NC NC 1.25E-01 NC 1.25E-01 2.99B-04 1.50E-U3 1.35E-04 L.63E-Of 3.92E-06 3.03E-04 

TOTAL DOSE IZA'I'E 1 2.641i-04 0 3.67IJ-04 I 4.59B-06 6.360-04 

1 2 - 0 2  
4.83B-04 
1.25B-0t 

] I 3.671;-04 

7 - 0 5  
1.16E-06 
2.99B-04 

1 U 5.71E-06 

2 4 - 0 4  9 3 - 0 5  
9.410-06 I.86E-05 
1.50G -03 1.50E-04 

6.378-04 

3 . 0 - 0  
2.810-05 
1.65E-03 

66E-137 
6.73E-08 
3.95E-06 

2.97E-04 
1.23E-06 
3.03E - 04 



Table S-4.7 
Estimation of Chronic Radiological Risks lo Aqual ic  Organisms in Scdimenl - Grassy Drainage Ditch - 

BascIjne Risk Assessment for Opcrablc Unit 1, NAS Jacksonvillc 

Estiinnlion of Internal  Dose Raie 
I Radionuclide 1 SD Conc. I SD Conc. 1 ALPIIA 1 BETA GAMMA phi [b] I Small Inmcts [ h r g e  Insects 

[ a ]  Average energy of decay including short-liwd daughler produch(hlcV),  a s  provided in A p p z n d ~  S, l'abk S-2.10. 

Ib] Absorbed photon energy fncl ion for various reccptorgcomc~riesas  p r o v i k d  in Bhylocket  al., 1993: s m U  insect (SI), large insect ( t l ) ,  s m l l  fish (SF). nnd large Iirh (LF). 
[c] BTP ndapled f rom Baese l  al., 1984. U'I.I:sare equal  t o r n  ingcslion- to-beet Iranskrcoetficient (dayskg)  muItiplied by a beef ingestion rate of 50 kg wet feedlday. 



Estimation of Chronic Iladiological  Itisks to Aqua tic Organ isms in Scdimcn t - Grassy Drainage 1)iicIl 
Daseline Risk Assessrncn( Tor Operablc Uuil  1, NAS Jacksonville 

Isolope I-phi [h ]  GAMMA I - p h i  [h] 

(S I )  (LI) 
Radium-228 0.3 8.33 9.30E-01 0.997 0.99 

NO?'I!S: 
l a ]  Average energy of decay including sl lo~t - - l i w d  tlal~ghtcr producls (hlcV).as providcd ill A p ~ n r 1 . k  S. Tahlc S-2.10. 
h] Absorbed phnloncncrgy [nci iun [orvarious rcccptor ~ C O I I I C I C ~ C S ~ S  provitkd ill 11hyIockc t al.. 1993; s t ~ u l l  i n x c t  (SI). large i n x c l  ( L I ) ,  snuII fish (SF), nnd largc Iish ( I F ) .  
lc] l 'nc l ion of  time iha1 snull a11d hrgc i ~ l x c l a  s p n d  a t  the z d i m n t - w a l e r  i~lfeldacc. 



Table S-4.7 
Estimation of Chronic Radiological Risks lo Aqrialic Organisms in Scdimcnt - Grassy Drainage Ditch 
I3asclinc Risk Asscssmcnl for Operabt c Unit 1, N AS Jacksonvillc 

klimalion of Dose Rates --LARGE INSECT (scdimcnt ) 
Radionuclide ~ L P I ~ A  1 DETA 

1 nlernal Exlernal Tolal (uGy/h T d a l  (ratbld) 
1.14E-04 1.40G-04 'I 3.36E - 0 7  

GAMMA 1 TOTAL DOSE I 

TOTAL BODY DOSE 

Table S-4.7 
Bsti'matioo of Chronic Radiological Risks to Aquatic Organisms in Scdimcnt - Grassy Drainagc Ditch 
Basclinc Risk Assessment for OpcraMe Unit 1, N AS Jacksonvillc 

O . D U E + O O  

klimation of Dose R a t s  - -SMALL INSECT (sediment) 

I 3.36E-07 

Radionuclide ~ L P H A  I BETA 

I 
TOTAL BODY DOSE O.OOE+OO 1 

GAMMA TOTAL DOSE 
lntcrnal I3-l (rmthld) 

S.57E-07 2.21E-03 2.218-03 5.36E-06 
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'I'aldc S-4.; 
Eslimslion oi" CJhrorlic I<adiolgicnl I t isks to Aquntic O r ~ a n i s m s  i n  Scdimcn t - 1;orcs~cd Sircam 
Bascline Risk Assessment for Opcraldc Unit  1 ,  N AS Jacksonvillc 

Ltimation of Dose Ralrs - -SMALL ITS11 
Radionuclide 1 A L P I I A  

Internal Tola1 lnlcrnal External 
~ e s i u m - 1 3 7  ] NA N 2.821; -03 0.00E 4-00 

Lead-212 
Lead-214 
Pot;ll;sium-40 
Radium -226 
Radium -228 
'I'halliurn -208 
Uranium -235 

GAMMA 
Internal External 

1.33G-04 3.268-03 

TOTAL DOSE 
Td a1 (uGy/h) T d a l  i r r ~ l d )  { raddd)  

3.40E -03 8.14E-06 1.49E-05 
2.37E-03 5.69E-06 l.lEE-05 
1.22E -02 2.92E -05 3.378 -05 
4.28E-04 l.03B-06 6.9ZE-05 
3.95E-03 9.46E-06 1.46E-05 
2,558-03 6.12E-06 6.20s-06 

1.45s-02 3.49E-05 S.8OE-05 
4.658-04 , 1.12E-06 1.71E-06 

TaMc S-4.8 
Ilstimation of Chronic Radiolgical Risks lo Aquatic Organisms in Sediment - Forcslcd Strcam 
Ilasclinc Risk Asscssn~cnt  for Operablc IJnil 1 ,  N AS Jacksonvillc 

Crsium-137 

Lcad-212 
Lcad-214 
I'dassium -40 
Radium-226 
Radium-228 
Thallium -208 
Uranium -235 

Tolal (rarkld) 
6.75E-06 

<;AMMA 
Internal 

6.66E-04 
7.190-06 
3.6YE-US 
6.7813-04 
1.01J~-05 
6.5OIJ-06 
S.7RIJ-03 
9.498-07 

'SOTAL DOSE 
T d a l  (raddd ( r a l l d )  . 

8.78E-06 1.558-05 
5.19E-06 1.131:-05 
2.66E -05 3.121!-05 
1.83E-06 7.0UK -05 
8.71E-06 1.38E-05 
5.63E-06 5.718-06 
4.51E-05 6.828-05 
1.03E-06 1.62B-06 

L L 

TO'W I, BODY DOSE 1 1.5411-05 1 I ~ . 9 1 1 3 - 0 5 ~  1.03E-04 I 2.17B-04 



Table S-4.8 
Eslimalion of Chronic RadioIgical Risks lo Aquatic Organisms in Sediment - Forcstcd Stream 
Bascline Risk Asscssmcnt for Operable Unit 1 ,  N AS Jacksonville 

GAMMA 1 TOTAL DOSE 1 
slimation of Dose Rales - -SMALL INSECT 

1 J L 

TOTAL BODY D O S E  1.546-05 1 I 9.8513-05 

Radionuclide 

Cesiun-137 
Lead-212 
Lead-214 
Potmiurn -40 
Radium-226 
R ~ d i u m  -228 

Thallium-208 
IJr anium-235 

Tol a1 (uGy/h) T d a l  (ra&ldl 

Table S-4.8 
Estimation of Chronic Radiolgical Risks to Aquatic Organisms in Scdimcnt - Forested Strcarn 
Basclinc Risk Asscssmcnt for Operablc Unit 1, NAS Jacksonville 

2.82E -03 
5.88E -04 
'1.51E-03 
2.708-02 
5.53E-05 
1.63E-04 

8.910-03 
1.1lE-05 

6.75E-06 
1.41E-06 
3.63E-06 
6.480-05 
1.33E-07 
3.928-07 
2.14B-05 
2.67E-08 

Inlernal 
~ i q  

BETA 
Inlcrnal IklcrnaI 

2.82C-U3 0.00Et00 
1.2SE-04 4.63B -04 
1.b2E-04 1.35E -03 
2.56E -02 1.42E-03 
5.53E -05 0.00E+00 
3.OOE-05 1.33E -04 

8.67E-03 2.4 1B -?4 
1.11E-05 O.OOO+OO 

ALPHA 
I niernal ~ & a l  ( r a ~ l d )  

NA 
2.42E-03 
1.69E-03 

NA 
2.07E -03 

NA 
NA 

2.36E-04 

TO'KAL DOSII 
(rrdr/d) 

1.48E-05 

l. l8B-05 
3.37E -05 
6.92E -05 
1.47E-(I5 
6.2bE-Oh 
5.80E -05 
1.72E-06 

2.10E-04 

SAMMA 
Internal External T d a l  (uGyh) Tdat (rrkld)  

Cesium-I37 
Lead-212 
Lead-214 
Pol nrsium -40 
Radiunl -226 
Radium-228 
Thallium-208 
Uranium-235 

NC 
5.8OE-06 
4.05E-06 

NC 
4.97E-06 

Nc 
N C 

5.65E-07 

6.668-05 3.3OE-03 3.36E-03 

7.19E-07 2.37E-03 2.37E -03 
3.69E -06 1.22E-02 f .22E - 02 
8.48B-06 4.20E-04 4.28B-04 
1.01E-06 3.98G-03 3.98E -03 
6.50E-07 2.58E-03 2.58E -03 
1.160-04 1.448-02 1.45E-02 
9.49E -08 4.70B-04 4 .70E - 04 

T d a l  (rackld) Inlernal Exlernal T d a l  

1 L 

TOTAL BODY D O S E  L.54E-05 1 

8.06E-06 
5.69E -06 
2.92E -05 
1.03E-06 
9,SSE-06 
6.18E -06 
3.49E-05 
1.1313-06 

9.57E-05 

N C 
5,808-06 
4.05E-Oh 

NC 
4.97E-06 

N C 
NC 

5.65E-07 

2.82E-03 0,00E+00 2.82E-03 
1.39B-04 0.00E+00 1.39C-04 
2.03E-04 0.00H+00 2.03B-04 
2.84E-02 0.0013+00 2.818-02 
5.53E-05 0.00B+00 5.53E -05 
3.34E-05 0.00B+00 3.340-US 
9.63B -03 O.OOE+OO 9.63E -03 
1.11B-05 0.00Et00 1. l lG-05 
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Table S-4.9 
Estimation of Chronic Radiological Risks to Aquatic Organisms in Scdimenl - St. Johns River 
Basclinc Risk Assessment for OpcrabIe Unit 1, N AS Jacksonville 

Estimation of Dose Rates--SMALL n,SH 
1 Radionuclide 1 ALPlIA ) HETA 1 GAMMA 

Table 5-4.9  
Eslirnation of Chronic Radiological Risks to Aquatic Organisms in Sedirncnt - SL. Johns Rivcr 
Baseline Risk Assessment for Opcrablc Unit 1, NAS Jacksonvjllc 

Aclinium -228 
Bbmulh-212 
Biimuth-214 
Cerium -137 
Lead-212 

Lead-214 
Pdassium-40 
Thallium -208 

TOTAL DOSE I 
Inlernal Tdal (rarlr/d) 

Eriimalion of Dose Rates - -LARGE m 9 I  

N A  
1.75E-03 

NA 
N A  

1.37E-03 

1.05H-03 
NA 
NA 

TOTAL BODY DOSE 

Internal Exlcrnal Tntal(t~Gy/h) ~ o ( a l ( r a d s / d ) ]  111lcrnal Eae rna l  T d a l  (uGy/h) T d a l  (ratbld) 
N 

4.20E-06 
NC 
NC 

3.28E -06 

2.52B-06 
NC 
NC 

9.99E-06 I ~ . ~ s E - o s ~  

TOTAL 1)OSII 
(rrdrtd) 

8.848-06 
7.53E-06 
1.26E-05 
2.44E-06 
6.40E-06 
1.948-05 
3.29E -05 
2.65E -05 
1.17E-04 

9.61E-06 
1.72E-06 
1,36E-05 
1.28E -06 
3.22E-06 

1.82E-05 
4.83E-07 
t.36E -05 
6.16E-05 

5.05E -06 O.OOE 4-00 5.115E -06 
4.41E-04 7.3SB-03 7.79E-03 
1.02G -04 0.00E+00 1.02E -04 
4.43B-04 O.OOC+OO 4.43B-04 
7.87B-05 0.001:.+00 7.87B-05 

- 1.26E-04 0.00Bi00 t.26E -04 
1.348-02 O . O t E + O O  1.34E-02 
3.75E-03 0.00E+00 3.75E-03 

K ~ d i o n u c ~ i d c  

Actinium -228 
Bsmuth-212 
Bkmulh-214 
Cesium-137 
Lead-212 
Lend-214 
Potassium-40 
Thnllium -208 

UAMMA 
I nlernal External Tdal (uGy/h) T o l d  ( r ak td )  

1.21B-08 
1.117E-05 
2.43E-07 
1.116E-06 
1.898-07 

3.02B -07 
3.21B-05 
8.98E-06 

1.OZE-06 3.68E-03 3,688-03 
2.908-06 6.528-04 6.55E-04 

Z.29E-05 S.15E -03 5.17E -03 
1.OSE-04 4.72B-U1 5.76E -04 
4.07E-06 1.226-03 1.23E-03 
2.29E-05 6,flBG-03 6.9OE -03 
3.19E-04 3.99E-05 3.59E-04 

- 2,2SE -03 5.0GE -03 7 . 3 1 ~ - 0 3  

l5l:TA 
Inlernal External Told (uGy/h) T d a l  ( rakld)  

4.OLE-03 4.01E-03 2.04E-07 
2.908-07 7.17E-04 7.18E-04 

5.66B-03 5.66E-03 2.29E -06 
2.10E-05 5.13E-04 5.34E-04 
4.07B-07 1.34B-03 1.34E-03 

2.29E -06 7.5711 -03 7.57B-03 
3.99E-06 1.97E -04 2.OIE-04 
4.SOE-05 5.618-03 5.66E-03 

8.83E -06 
1.57E-06 

1.24E-05 
1.38B-06 
2.94E-06 
1.66E-05 
8.61E-07 
t.75E-05 
6.21E-05 

5.05E -06 NS 5.05B-06 
1.35E-04 NS 7.35E-04 

' 1.02E-04 NS 1.02E-04 
4.43B-04 NS 4.43E-04 

, 7.87E-05 N S  7.87B-05 
1.260-04 NS 1.2hlX-04 
1.34E-02 NS 1.34E-02 
3.7SL-03 NS 3.75B-03 

ALIBIIA 
Internnl  T d a l  ( raddd)  

1.ZlE-OR 
1.76B-06 

2.438 -07 
1.06E-06 
1.89E-07 
3.02E-07 
3.2IE-05 
8.98L-06 
4.46B-05 

NA 
1.75E - 03 

NA 
NA 

1.37E -03 
1.05E-03 

NA 
NA 

TOTAL BODY DOSE - 

NC 
4.ZOB-06 

NC 
NC 

3.2AE-06 
2.528-06 

NC 
NC 

9.99B-06 



APPENDIX T 

APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS 



Table T-I 
Synopsis of Potential Federal and State Chemical-Specific ARARs 

Remedial Investigation and Feasibility Study, Operable Unit 1 
Naval Air Station Jacksonville 

Jacksonville. Florida 

Standards and Requirements Synopsis 
Consideration in the Remedial 

Response Process 

Federal 

Atomic Energy Act Regulations, 
Discharge of Radionuclides to Unre. 
stricted Areas (Air and Water) [ I 0  
CFR Part 20.1061 

Glean Air Act Regulatior~s. National 
Emission Standards for Iklazardous 
Air Pollutants: Standards fur 
Radionuclides [40 CFR Part 61, 
Subparts H and I]. 

Clean Water Act (CWA) 
Regulations, Arn thnt  Water Quality 
Criteria 140 CFR Part 13 I ]  

Safe Drinking Water Act (SDWA) 
Regulations, Maximum Contami- 
nant Level Goals ( M U G S )  [40 GFR 
Part 1411 

SDWA Regrrlations, National Prima- 
ry Drinking Water Standards, Maxi- 
m u m  Contaminant Levels (MCLs) 
[40 CFR Part 1411 

Establishes maximrrm concentratiorl limits for radionuclide 
discharges to air and water. 

Establishes emission levels for radionuclides 

Ecological and health-based Wderal Arrlhient Water Quality 
Criteria (AWQC:) are guidelines used by slates to sel their state- 
specific water standards for surface water. 

Establishes drinking water quality goals at levels of no known 
or anticipated adverse health effects with an adequate margin 
of safety. These criteria do not consider treatment feasibility or 
cost elements. 

Establishes enforceab[e standards for potable water distrihu- 
tion systems for specific contaminants that have been deter- 
mined to adversely effect human health. These standards, 
MGLs, are protective of human health for individual chemicals 
and are developed using MCLGs, available treatment techr~olo- 
gies, and cost data. Secondary Maximum Contaminant Levels 
(SMCLs) are located in 40 GFR Part 143. 

Rerevant and Appropriate. Would he considered where nuclear 
material has the potential to be discharged to air or water. 

Relevant and Appropriate. The requirements in  Subparts H and I 
would be a requirement for airborne emissions of radionuclides 
duriny the cleanup of sites at non-DOE Federal facilities. Howev- 
er, they wouldnot be a requirement for airborne emissions from 
residual contamination alter cleanup. 

Relevant and Appropriate. AWOC shurrld be used i r ~  the determi- 
nation of clearwp goals in the absence ot state water quality 
standarifs at 011 1. If a gro~milwater lreatrnent system is installed 
at 01) 1 and the discharge from this system is sent to an onsite 
surface water body, AWQC worlld he curlsidered in the National 
Pollutant Discharge Elimination System (NPDES) permitting 
process. I-lowever, a[though F l r ~ i d a  is not currently recognized as 
a "delegated" state, the Federal government uses the State sur- 
face water standards as identified i r l  Florida Administrative Code 
(FAC) 62-302, not the AWQC, for limiting the discharges of pollut- 
ants to the surface waters uf the State because they are better 
suited for Florida water's. 

Relevant and Appropriate. I f  MGI-Gs are greater than zero, these 
standards should be met for groundwaters or surface waters that 
are current or potential sources of drinking water, assuming that 
the treatment technique chosen is capable of achieving this 
standard. 

Relevant and Appropriate. MCLs can be used for groundwater or 
surface waters that are current ur potential drinking water sources 
(i.e., ground and surface waters at OU I ) .  MCLs would be relevant 
and appropriate requirements for s~~ r tace  water at OU 1 where 
nonzero MCtGs have not been pro~ndgated. 

See notes at end of table. 
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Table T-3 
Synopsis of Potential Federal and State Location-Specific ARARs 

Remedial Irwestigatiori and Feasibility Study, Operable Unit 1 
Naval Air Station Jacksonville 

Jacksonville, Florida 

Standards and Requirements Synopsis 
Consideration in the Remedial 

Res~or lse Process 

Federal 

Endangered Species Act [40 CFR Part 302(h), 
Appendix A] 

Fish and Wildlife Coordination Act Regula. 
tions [40 CFR Part 3021 

National Environmental Policy Act (NEPA) 
Regdatirlns; Protection of 
Wetlands [E~ecutive Order (EO) 1 1990, 
40 CFR Part 6 ,  Appendix A, and 40 CFR Part 
6.302(a)] 

NEPA Regulations; Protection of Floodplains 
[EO 11988, 40 CFR Part 6 ,  Appendix A, and 
40 (T!1 Part 6.302(b)) 

Chapter 62-340, FAG Delineation of the Land.. 
ward Extent of Wetlands and Surface Waters 

Requires remedial action to avoid jeopardizing the continued 
existence of Federally-listed endangered or threatened spe- 
cies. Requirernerlts include notification to the USEPA and 
minimization of adverse effects to  such endangered species. 

Requires that the USFWS, NMFS, and related State agencies 
be consulled prior to structural modification of any stream or 
other water body (i.e., wetlands). It also requires adequate 
protection of fish and wildlife resources. 

Requires that Federal agencies minimize the degradation, loss, 
or desliuction of wetlands, and preserve and er~har~ce natural 
and beneficial values of wetlands under EO 1 1990. 

Federal agencies are required to reduce the risk of Ilood loss, 
to minimize impact of floods, and to restore and pleserve the 
natural and beneficial values of floodplains. 

Provides a unified state-wide methodology for delineatiori of 
wetlands and surface waters. 

Applicable. When choosing a remedial action, minimizat- 
ion of impact to  endangered species existing in and 
around OU T will be coilsidered. 

Applicable, Should a remedial action involve the alter- 
ation of a strean1 or' othe~ body of water, the USFWS, 
NMFS, and other related agencies niust be consulted 
before that body of water is altered. 

Appficable. When choosing a remedial action, any possi- 
ble impact to a wetlands through discharge should be 
considered to ensure that degradation, loss, or destruc- 
tion of wetlands is mirlirr~ized. 

Applicable. The potential effects of any action at OU 1 
wi[l be evaluated lo misure !hat plaririing and decision 
making reflect cunsirieration of flood' hazards and fleod- 
plains management, irioludir~g restoratiori and preserva- 
tion of natural, undeveloped floodplains. 

Applicable. The rnelhorlology defined in this rule is 
required for delineation of all wetlands and surface waters 
at OU 1 .  

Notes: ARARs = applicable or relevant and appropriate requirenierits. 
CFR = Code of Federal Regulations. 
USEPA = U.S. Environmental Protection Agency. 
OU = operable unit. 
USFWS = U.S. Fish and Wildlife Services. 
NMFS = National Marine Fisheries Service. 
FAC = Florida Administrative Code. 
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Table T-4 
Synopsis of Potential Federal and State Action-Specific ARARs 

Remedial Investigation and Feasibility Study, Operable Unit 1 
Naval Air Station Jackaorlville 

Jacksonville, Florida 

Standards and Requirements Synopsis 
Consideration in the Remedial 

Res~onse Process 

Federal 

Clean Air Act (CAA) Regulations, 
Emissions Standards [40 GFR Part 
501 

GAA Regulations, New Source Perfor- 
mance Standards (NSPS) [40 CFR 
Part 601 

Clean Water Act (CWA) Regulations. 
National Pollutant Discharge Elirr~ina- 
tion System (NPDES) [40 CFR Pads 
122 and 1251 

This rule provides emissions standards, which are promul- 
gated to attain ihe National Ambient Air Quality Standards 
(NAAQSs), for hazardous air pollutants likely to cause an 
increase in mortality or a serious illness to humans. 

Establishes NSPS for specified sources that are similar to a 
source that has established NSPSs (such as air stripping 
technologies). The NSPSs limit the emissions of a number 
of different pollutants, including the six criteria pollutants list 
(carbon monoxide. nitrogen dioxide, volatile organic com- 
pounds, sulfur dioxide, partic~liaie matter, and lead), for 
which NAAQSs are established, as well as fluorides, sulfuric 
acid mist, and total reduced sulfur (irlcluding hydrogen 
sulfide [H,S]). 

Requires permits specifying the pernlissible concenttatiun or 
level of contaminants in the effluent for the discharge of 
pollutants from any point source into waters of the United 
States. 

Relevant and Appropriate. Emissions standards and monitoring 
requirements promulgated in this rule are relevant and appropriate 
requirements for alternatives that involve the potential discharge to 
air (e,g., excavation, air stripping) of pollutants regulated under the 
CAA. The state of Florida has jufisdiction for the implementation of 
these regulations through the State Implementation Plan. 

Relevarlt and Appropriate, This rule may be a relevant and appro- 
priate requirement for a new source that is similar l o  a source that 
has established NSPSs (such as air stripping technologies). If i t  is 
determined that the remedy would create potential air imljact, the 
response actiur~ or the equipnwrt for the response action may 
qualify as a new source; therefore, these requirements should be 
met.  

Applicable. Treated groundwater from Superfund remedial actions 
that is discharged to onsiie surface water must meet the substarltive 
requirements of an NPDES permit, but would not have to meet lhe 
Resource conservation and Recovery Act (RCRA) land disposal 
reslriction levels, because discharges to surface waters that meet the 
requiremerits of an NPDES permit ate exempt from the RCRA land 
disposal restrictions. Because the state of Florida is not recognized 
as "delegated" by the U.S. Environmental Protection Agency 
(USEPA), a facility discharging wastewater to the s~rrfncr? waters of 
the state would require an NPDES perniit as well as a State 
wastewater discharge permit. When Florida becomes classified as a 
"delegated" state, a single permit will meei both Federal and State 
discharge requirements. All Federal NPDES permits must be certi- 
fied by the state of Florida to confirm that Florida surface water 
standards are met. 

See notes at end of table. 



Table 'T-4 (Continued) 
Synopsis of Potential Federal and State Action-Specific ARARs 

Feasibility Study, Operat~le Unit 1 
Naval Air Station (NASJ Jacksor~ville 

Jacksonville. Florida 

Standards and Requirements Consideratian in the Remedial 
Response Process 

Federal 

Hazardous Materials Transportation 
Act, Hazardous Materials Transporta- 
tion Regulations [49 CFR Parts 171- 
1791 

RCRA Regulations, General Facility 
Standards 140 CFR Subpart B, 264.- 
10-264.181 

R C W  Regulations. Hazardous Waste 
Pe~rri i ts Program [40 CFR Par( 2701 

RCHA Regulations, 1.and Disposal 
Restrictions (LDRs) 
Ill0 CFR Part 2681 

Provides req~irements for the packaging, labeling, marlifest- 
ing, and transporting of hazardous materials, Packaging 
and transportation requirements for radioactive materials are 
provided in Parts 171-179. 

Sets the general facility requirements, including general 
waste analysis, security measures, inspections, and training 
requirements. Section 264 18 establishes that a facility 
localed in a 100-year floodplain must be designed, con- 
structed, and maintained to prevent washout of any hazard- 
ous wastes by a 100-year flood. 

Establishes req~.~irenients for obtaining permits to treat, 
store, or drspose of hazardous wastes. 

Establishes restrictions on land dispusal of untreated hazard- 
ous wastes and provides standards fur triestment of hazard. 
ous viastes priur to tand disposal. Universal Treatment 
Standards (UTSs) for organic hazardous substances that are 
subjed to LDRs became effective on December 19, 1994. 

Applicable. If offsite disposal of a hazardous materia[ is considered 
at OU I ,  contaminated materials (e.g., sludge from treated ground- 
water), would need to be  handted, manifested, and transported to a 
licensed offsite disposal facility in corr~pliance with these regulations. 

Relevant and Appropriate. If the reniedial action involves construc- 
tion of an onsite treatment facility, such as a groundwater treatment 
facility, the substantive requirermnts of Lhis rule would be relevant 
and appropriate. 

Relevant and Appropriate. I l lough obtaining a perrnit for onsite 
actions is not reqilired, reniedial actions irwolving the treatment or 
cantair~tnent of hazardous waste at 011 1 must meel the substantive 
requirements of the permil Imgml r l .  

Relevant and Appropriate. Grinmilwater treatment system ~esiduals 
(e.g., sludgs) that exhibil Lht! WRA-hazatdorrs waste toxicity oharac- 
teristic will have to be treated until concentrations are helnw the 
characteristic levels established under RCRA before disposal once 
the LDRs for characteristic wastes hecome effective. Treated 
groundwater that is d isci~aryed to su~ lace water must meet the 
substantive requirements of arl N W E S  petrriit, but wuutd not have 
to  meet the RCRA LDRs, because discharges to surface waters that 
meet the requirements of an NF'DES permit are exempt fl.orn the 
RCRA LDRs. Therefore, groundwater itself is exempt from LDRs; 
however, the treatment residuals Ironi the grouridwater would be 
subject to LDRs and would need tu be disposed of appropriately. 
Consolidation of soil under a larldfitl cap at OU 1 would not trigger 
LDRs because disposal occurred before the effective date of RCRA 
and because wastes will not be "gerlerated" (i.e., they will not be 
moved out of the area of contamination). -- -- 

See notes at end of table. 



Tabte T-4 (Continued) 
Synopsis of Potential Federal and Slate Action-Specific ARARs 

Feasibility Study, Operable Unit 1 
Naval Air Station (NAS) Jacksonville 

Jacksonville, Florida 

Standards and Reqc~irernents Synopsis 
Consideralion in t l~e Remedial 

Res~onse Process 

RCRA Regulations, Manifest System, 
Recordkeeping, and Repurting [40 
CFR Part 261, Subpart E j  

RCRA Regulations, Miscellaneous 
Units [40 CFR Part 264, Subpart X I  

RCRA Regulations, Preparedness and 
Ptevention [40 CFR Part 264, 
Subpart C] 

RCHA Regulations, Standa~ ds Appli- 
cable to Transporters of Hazardous 
Waste (40 CFR Part 263, Subpart A] 

i k,HA Regulations, Landfills [40 CFR 
Part 264, Subpart N] 

Solid Waste Disposal Act 
Regulations, Criteria for Municipal 
Solid Waste Landfiils, [ d l 0  CFH Part 
2581 

State 

Chapter 62-2, FAC Florida Air Pollu- 
tion Rules, October, 1992 

Outlirles procedures for manifesting hazardous waste for 
owners and operators of onsite and offsite facil~ties that 
treat, store, or dispose of hazardous waste. 

These standards are applicable to miscellaneous units not 
previously defined under existing RCRA regulations Sub- 
part X uullines performance requirements that miscellaneous 
units be designed, constructed, operated, and maintained to 
prevent releases to the subsurface, groundwater, and wet- 
lands that may have adverse effects or] human health and 
the envirorlnlent. 

Outlines requirements lor safety equipment and spill control 
for hazardous waste fac~lities. Facil~tiss must be designed. 
maintained. constructed, and operated lo minimize the 
possibility of an unplanned release that could threaten 
hurrlar! health or the environment. 

Fstahlishes procedures for transporters of hazardous waste 
within Ihe United States i f  the transportation requi~es a 
manifest under 40 CFR Part 262. 

Provides requirernents for closure of a Subtitle G landfill. 

Establishes permitting requirements for owners or operators 
of any source which emits any air pollutant, This rule also 
establishes ambient air quality standards for sulfur dioxide, 
PM,,, carbon monoxide, lead, and ozone. 

Applicable. These ~egulations apply i f  a remedid irtion involves 
transportation of wastes (e.g., sludge generated dwng pumping 
and treatment of groundwater) Lo an offsite treatment, storage, or 
disposal facility. Manifests would need to be cornpleied for the 
receiving facility. 

Relevant and Appropriate. The design of proposed t~eatrnent 
alternatives, not specifically regulated under other subparts of RCRA, 
must prevent the release of hazardous cnnstituents and future 
impact on the environment. This subpart would apply to onsite 
construction of any treatment facility that is not previously defined 
under the RGHA regulation. 

Applicable. Safety and corr~mur~icatiorj equipment should be 
incorporated inlo all aspects of the remedial process, and local 
authorities should be familiarized with site operations. 

Applicable. Transportatinr~ of RCllA wastes to an offsite Treatnier It, 
Storage, and Disposal Facility (TSDF) must meet the requirements ol 
this rule. 

Relevant and Appropriate. Because the remedial action would not 
constitute disposal, these cequire~n!enis would no1 be applicable. 
However, sho~~ld hazardous materials be placed within the landfill 
cap, the substantive requirements of this rule may be relevant and 
appropriate. 

Relevant and Appropriate. Requirerrlents of this ru[e are imple- 
mented by the State of Florida under Chapter 62-701, FAC. 

Establishes requiremerlts for closure and post-closure care 
where landfills are closes as a presumptive remedy. 

Relevant and Appropriate. Although this rule is directly applicable 
to ir~dustrial polluters, those requiremenis are relevant and appropri- 
ate for a remedial action which could result in the release of regulat- 
ed contaminants to the atmusphere (e.g., particulate emissions 
during excavation). 

Scu notes at end of table. 



Table T-4 (Continued) 
Synopsis of Potential Federal and State Action-Specific ARARs 

Feasibility Sludy, Operable U r ~ i l  1 
Naval Ail Station (NAS) ,Jacksonville 

Jacksonville, Florida 

Standards and Requirements Requirements Synopsis 
Gorlsideration in the Remedial 

Response Process 

Chapter 62-1, FAC Florida Rules on 
Permits, November, 1994 

Chapter 62-25, FAG Florida Regu. 
lation of Stormwater Dischatge - 
May, 1993 

Chapter 62.272, FAC Ambient Air 
Quality Standards - December, 
1994 

Chapter 62..273, FAC Air Pnllution 
Episodes - September, 1994 

Chapter 62-302, FAC Florida Sur. 
face Water Standards - August, 
1994 

Chapter 62-522, FAC Florida 
Groundwater Permitting and Moni- 
toring Requirements - April, 1994 

Chapter 62-532, FAG 
Florida Water Well Permitting and 
Construction Requirements - 
March, 1992 

Chapter 62-730, FAG Florida Haz. 
ardous Waste Rules - October, 
1993 

Establishes procedures for obtaining permits for sources of 
pollution. 

Establishes requirements for discharges of untreated stormwater 
to ensure protection of the surface water of the state. 

Estat)lishes ambient air quality standards necessary lo protect 
human health and public welfare. It also establishes maxinwm 
allowable increases in ambient concentrations for subject pollut- 
ants to prevent significant deterioration of air quality in areas 
where ambient air quality standards are being met. Approved air 
quality monitoring methods are also specified. 

In order to prevent episode conditions (defined as a "condition 
which exists when meteuroloyical ct~ndit ions and rates (11 dis 
charge of air pollutants cnrnbine to  produce pollutant levels i r ~  
the atmosphere which, if sustained, car) lead to a substar~tial 
threat to the health of the people") from continuing or from 
develuping into more severe cor~ditiurls, action must be taken. 
This rule classifies an air episode as an air alert, warr~iny or 
emergency and establishes criteria for determining the level of 
the air episode. It also establishes resprmse requirements for 
each level. 

Defines classificalions of surface waters, and establishes water 
quality standards (WQSs) for surface water within the classifica- 
tions. The State's antidegradation policy is also established in  
this rule. 

Establishes permitting and monitoring requirements for installa- 
tions discharging to groundwater. 

Es tabMes  the minimum standards for the location, construction, 
repair, and abandormenl of water wells. Permitting requirements 
and procedures are established. 

Adopts, b y  reference, appropriate sections of 40 GFR and estab- 
lishes minor additions to these regulations concerning the gener- 
ation, storage, treatment, transportation, and disposal of hazard- 

Applicable. These permit requirements are substantive in nature 
and must be met during a CERCLA remediation. 

Applicable. Remedial actions should consider the impact of con- 
struction of the discharge of untreated storrnwater. 

Applicable. These standards should be met for remedial actions 
involving the possible release of contarninants to the atmosphere, 
such as may occur during excavation. 

Relevant and Appropriate, Alihnugh this rule is directty applica- 
ble to industrial polhters, Ihese ~equirernents are relevarii and 
appropriate for remedial actions that rnay result in the emission of 
sulfur dioxide, PM,,, carbon monoxide, ozone, or nitrogen dioxide 
to the atmosphere. Particulate erl~issions are typically a concern 
during excavation. 

Applicable. ~ e m e d i a l  actions at OU 1 that involve a discharge to 
a surface water of the State will consider surface WQSs. 

Applicahle. The substantive req~rirements of this rule shorlld be 
considered when injection 01 treated or amended water is a 
possible component of a rernedial action. If these requirements 
are met under another perrrlit, a separate discharge permit may 
not be required. 

Applicable. The substantive requirements for permitting should be 
met if remedial actions irwolvs the construction, repair, nr aban- 
donment of monitoring, extraction, or injection wells. 

ous wastes. - 
See notes at end of table. 

Relevant and Appropriate. The substantive permitting require. 
ments for hazardous waste must be met where applicable lor 
CERCLA remedial actions. 
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Table T-5 

Synopsis of Federal and State "To Be Considered" Documents 

Feasibility Study, Operable Unit 1 
Naval Air Station Jacksonville 

- -- Jacksorlville, Florida 

Advisories and Guidance Syrlopsis Consideration in the Remedial 
Response Process 

Federal: 

Clean Air Act (CAA) 
Regulatior~s, National Ambierit 
Air Quality Standards (NAAQSs) 
140 CFR Part 501 

Safe Drinking Water Act 
(SIDWA) Regulations, Natiorial 
Seconda~y Drinking Water 
Standards (SMCLs) [40 CI'R 
Part 1431 

IISEPA Office of Drinking Wa- 
fer. Health Advisories 

llSEIi/\, Revised Interim Sc~il 
Lead Guidance for CERCCA 
Sites and RCRA Corrective 
Action Facilities 

State: 

Chapter 62-61 1, FAC Florida 
Wetlands Application Regula- 
tions - November. 1989 

Chapter 62-620, FAC Florida 
Wastewater Facility Permits 

Establist~es primary (health-based) and secondary (welfare-based) 
air quality standards for carbon monoxide, lead, nitrogen dioxide, 
particulate matter, ozone, and sulfur oxides emitted from a major 
source of air eniissions. The NAAQSs forni the basis for all regula.. 
tiuns promulgated under the CAA. However, lhe NAAQSs them- 
selves are non-enforceable and are nevel AW\Rs. 

Establishes welfare-based standards for public water systems for 
specific contarnir~arlts or water characleristics that may affect the 
aesthetic q~~a l i t i es  of drinking water. 

Health advisol'ies are estimates r)f lion-cart:inogenic risk due to 
corlsurnplion of contamir~ated drinking water. 

Establishes a streamlined approach for d~terrnining protective 
levels for lead in soil. Recommends 400 pprra as a screening level 
for lead in soil under a residential land use scenario, and describes 
how lo develop PRGs for lead at CERCLA sites. 

Sets requirements for discharges of domestic wastewater to 
wetlands. 

This rule establishes requirements for wastewater permits. It was 
published in November, 1994; however, it is not effective until 
Florida is recognized as a "delegated" state. 

Site remediation activities st~ould comply with emission standards 
established to achieve NAAQs st OU 1 .  The principle application of 
these standards is during remedial activities resulting in exposures 
to humans through dust and vapors. 

SMGLs are non-enforceable limits intended as guidelines for use by 
States i r ~  regulating water supplies. 

'These advisories should be (:onsidered fnr contaminants in surface 
water and groundwater that is or could be used as a potable water 
source (i.e., OU 1's graund a r ~ t l  sr~rlace water) 

Tllis guidar~ct? document can be used to establish cleanup goals for 
lead in  soil at OU 1 if risk-based ur other standards are not avail- 
able or not sufficiently protective. 

This rule mainly addresses the discharge of domestic wastewater to  
wetlands. Discharge limits are established for CBOD, TSS, nitro- 
gen, and phosphorus. This rule should be considered for remedial 
alt~rnatives which resull in discharges to wetlands where these 
limits may be approached. 

Upon delegation, facilities in  Florida reqr~iring a wastewater permit, 
will meet the permitting requirements under this rule. When Florida 
becomes a "delegated" state, facilities will be allowed to have a 
single permit to meet both Fedoral and State discharge require- 
ments. 



Table T-5 (Continued) 
Synopsis of Federal and State "To Be Considered" Documents 

Feasibility Study, Operable IJnit 1 
Naval Air Station Jacksorwlle 

Jacksonville, Florida 

Advisories and Guidance Synopsis 
Consideration in the Remedial 

Resoonse Process 

State {continued): 

Groundwater Guidance Concentrations, This document establishes maxinlum concentration levels of 
Bureau of Groundwater Protection - conlarr~inants for groundwater in the state of Florida Ground- 
June, 1994 water with concentrations less than the listed values are consid- 

ered "free from" contamination. 

Soil Cleanup Standards for Military This doc.ument provides guidance for soil cleanup levels which 
Sites, 1995 can be developed on a site-by-site basis. 

The values provided in this document should be considered 
when determining cleanup levels for groundwater. These 
guidance values for groundwater are consideted to be ARARs 
by the Florida Department 01 Environmental Protection (FOEP). 
However, by definition of ARARs in the National Contingency 
Plan (NGP), state requirements must be a slate law or regula- 
tion; an environmental or lacirity siting law; promulgated; more 
stringent than the Federal requirement; identified in a timely 
manner; and consistently applied All of these parameters 
must be met accord~ng In the NCP, The Groundwater Guid. 
ance Concentrations are not prurnulgated as law nl regulation; 
however, it is recognized thal the FOEP maintains the position 
that these guidance concentrations are considered as ARARs. 

These guidelines aid in determining health and leachability 
based cleanup goals fur soils The State of Florida considers 
these values to be AHARs, Iiowever, because they are not 
promulgated standa~ds, a site-by-site assessment is recom- 
mended. 

Nutes: AWRs = applicable or relevant and appropriate requirements. 
CAA = Clean Air Act. 
CBOD = Carbonaceous Biological Oxygen Demand. 
CERCLA = Cumprehensive Environmental Response, Compensation, and Liability Act. 
CFR = Code of Federal Regulation. 
FAC = Florida Administrative Code. 
FDEP = Florida Department of Environmental Protection. 
N = nitrogen. 
NAAQSs = National Ambient Air Quality Standards, 
NAS - Naval Air Station. 
NCP = National Contingency Plan. 
OU = operable unit. 
ppm = parts per million. 
RCRA = Resource Conservation and Recovery Act. 
SDWA = Safe Drinking Water Act. 
SMCLs = Secondary Drinking Water Standards. 
TSS = total suspended solids. 
USEPA = U.S. Environmental Protection Agency. 



Florida Department of 

Environmental Protection 
Tim Bahr,Techniczl Review Secricn 

Bureau of  Wasze Cleanup 
R n * 

THROUGX: Zim Crane, Technical Review Secrion \ 
. I , ' Bureau of Wasrse Cleanup 1 ,,J -- 

FROM: Ligla . M & a - A p p L e g a ~ e ,  Technical Frevieu Seccicn 
A Bureau 02 Waste Cleanup 
1 

DATE : April 5th, i995 

SUBJECT: Soil C l e a n u p  Goals f o r  the Military S i t e s  

Attached, f o r  your information and use, please f i n d  the 
updated soil cleanup goals. The nealth-based cleanup goals 
( i . e , ,  residenrsial, indusrrial) are applicable to the upper two 
feet of soil. If t 2 e  inauszrial scenario is  warranzed, t he  s i t e  
m u s t  have a deed r e s c r i c r i o n  f o r  t3e more r=strictive land use. 
If there is ground wacer contamination above Florida srandards 
and -,ininurn criteria or if there w a s  a recent discharge, the 
leacnability-based cleanup goals should be considered and 
compared with the health-based cleanup goals using t h e  applicable 
scenario ( i . e , ,  residential, industrial). The lowest of the two 
should be the f i n a l  cleanup goal f o r  the upper t w o  feec of soil, 
F o r  soils below t w o  feet, the leacnabil i ty-based goal should be 
applied if the parameters of concern are deteczed above the 
Florida cr i te r ia .  In addit ion,  until further notice and where 
appropriate, the m e t a l s  should pass TCXZ as an indicarion not 
only that the soil is not  a hazardous waste,  but also that the 
soil will not  a c t  as a source of qroundwarer conramina~ion. 

, If m y  of t h e  levels is below si te-specif ic  bacKgrzund or the 
g t h o d  Detection L i m i t  (MDL) any af t h e  latter Tvo w i l l  suffice. 

If you have any quest ions ,  please see m e .  

/ lm-a 



Soil Cleanap Goals 
Based or, Direct Exposure 2nd hligrziicn t o  Groundw~~er  

The appended Table 1 cr.-.cains riak-baaed. saii cieenu? god0 for over 200 
& e m i d 3  commnniy found aa cmtaminanta at sirelr in i.'lorida. Cleanup g a d  
caneentrarior.s baaed on direcr expoaure have been cskulate5 usmg e r n o w a s  
aa~msil;~~ cm.&mnt wiih both reaid~ntiai and ccrmercial=ausrriai imci use. For 
situaticxr in which :here is evidence that aoii may be aenring EM a source of 
contaminaticn for grcundwater, soil c!eanup goal ccncencrations for organic 
&emic~3 based on \ea&ng imrn a d  t o  p y l d w a t e r  are abo provided. 

Far evalusrion of direct expoaure t o  contaminants in soils, intake from 
i ~ c i d e n t d  icgsadon, dermal conracr, ~ n d  inhaiarian has been conaidered. 3oil 
concenmsuour were cdeuiated uaing b e  folhwlDg equation: 

men calculat ing aoil concenrtationa baaed an potentid carcinogenicity: 

the ingention component, A = (SF. x IR. x 104kg i mg) 

the dermal component. 3 = (SF, x SA x AF x DA x lo4 kg / ms) 

Wmn calculating aoil concenuations bmed on potential non-cancer heaith effecia: 

the dermal component, B s x SA x AF x DA x 1 0 ~  kg / mg I 



For ieaehing of organic emtaminants from aoii '.a groundwater, t he  following 
eauarion naa used t o  caiculare a aoii cleanup goai: 

The variables and a a u m e d  values are ~ummarized below: 

Variable De&i~or: Aaeumed Value 
Cw targer soil leachage concentradon tmgiL) chemical-apeciiic 
Kd aoil-water parddon coefficient (cm3ig) &c x foc 

(organice) 
water-3led soil porosity (Lwatefisoil) 0.3 Qw 
air-EUed  oil poroaity ( L d h f i )  0.13 OR 
dry mil bulk densiiy tkgL3 1.5 Pb 

Koc o r g d c  c a r ~ o n  partition coeStient cnemicai-specific 
( cm? g) 

fo c orga,.lic carbon content  of soil (gig) 0.002 (0.2%) 
Y dimemionleee Henr j~ l  Law conatant chemical-soecific 

Soil concentrations based on partitioning t o  grounawater were not calculated for 
inorganicr, and f o r  .oms 6rganic chemicaia for wMch the necessary pnysical-chemical 
characterisrica were unavaiiable. Soil cieanup goale for  this iatter group o i  chemicah 
may become available in future updatea. 





,U vaiues a r e  preserned in ~ g i ~ g  \ppmJ 

CAS Residential Indusmal L e a c u  

Xcenapnthene 

Xcenapntnyiene 

Acetone 

Xcmieb 

Acryioniniie 

. .achlor  

Aldrin 

Aluminum 

.Irsenic 

..trazine 

Barium 

Benzene 

Benzot blfluoranhene 

Benzot g,h,ijper)riene 

Benzot k~fiuoranrhene 

Benzoic acla 

Benzyi alcohol 

Beryilium 

Bis(2-chloroethoxyjme&me 

Bis(2-chloroethy1)ether 

Bis(2-ethylhevi)phthalate (DEHP) 

Boron 

Bromodiddorornethane 

Bmmoiorm . 
- Butanone, 2- (MEK) 

Butylbenzyiphthalate. N- 

Cadmium 



Chemicai Name CAS Residentid Industrial Seacbiqg 

Carbazoie 

Carboiunri  

Carbon d i s u i i a e  

Carbon tetracdcrice 

Chlorame 

Chloro-m-cresol. F- 

Chloroaniiine. 4- 

ChlarAenzene 

Chloroernyivin~lether. '7- 

Chlorofarm 

Chloromerhaae 

Chloronannthalene, beta- 

Chloropnenoi. 2- 

Chlcrpynfos 

Cbromium (hexavalent 1 

Chromium \ trivaient 1 

Chrysene 

Cobalt 

Copper 

Coumaunos 

Cyanide 

DDD, 4,4'- 

DDE, 4.4'- 

DDT. 4,4'- 

Dalapon 

Demeron 

Di-n-Butylpkthalate 

13i-n-~ctyi~nthalate 

Diazinon 

Dibenzt a,hlanthracene 

Dibenzoiuran 

~ibro&oc~nlorornethane 

- Dibromoethane, 1,2- (EDB) 

Dicamba 

Dicblorobenzene, 1,2- 



Chemical Name CAS Resiaential Industrial L e a c h b  

Dichlorobenzene. 1,3- 

Dichlorohenzene. 1.4- 

Dichioroernane. 1.1- 

Dichloroe~nane.  I 2- (EDCI 

Dichlorcernene. cis-1.2- 

Dichloroethene. trans-1.3- 

Dichloropnenoi. 2.4- 

Dichlorcpnenoxy aceric acid. 2,4- 

Dichlorognenoxy)bu~c acid, 142.4- 

Dichioropropane, 1,2- 

Dichloropropene. 1,3- 

Dichlorprop 

Dichlorvos 

Dicofol 

Dieldrin 

Diethylphthalate 

Dimethylformamide, N,N- 

Dimethylphenol. 2,4- 

Dimethylphthaiate 

Dinitrotoluene. "4- 

Dinitrotoiuene. $6- 

Dinoseb 

Disuiroron 

Diuron 

Endosuifan 

Endrm 

Endnn aiaehyde 

Ethoprop 

Ethyl chloride 

Ethyl p-ninopnenyl phenyiphosphomthioate 

Ethyl ciipropyithiocarbamate. S- (EPTCI 

Ethylbenzene 

Fenaminnos 

Fensulfo thion 



Chemical Name CAS Residential Indust& L e a c b b  

Fenthon 

Fluoranrnene 

Fiuorene 

Fluoride 

Guthon 

Heptachior 

Heptacidor epoxide 

Hexachloro benzene 

Hexachloro'outadiene 

Hexachlorocyclohexane, alpha- 

Hexac~orocyciohexane, beta- 

Hexachlorocyclohexane. delta- 

Hexacb.iorocyciohexane. gamma- 

Eexacniorocyciopentadiene 

Hexachioroethane 

Hexane. n- 

Hexazinone 

Ladend 1,2,3-cdlpyrene 

LRad 

Linuron 

Lithium 

Malathon 

Xanganese 

Mercw 

Merphos 

Mesuroi (Methocarb) 

Methomyl 

Methoxychlor 

Methyl parachion 

Methyl tert-butyl ether 

Methyl-2-pentanone, 4- (MlEK) 

Methyl-4-chiomphenoxyjpropionic acid, 2- 

Methyl-4-chiomphenoxyacetic acid, 2- 

Methylene chloride 

Methylnaphthalene, 1- 



CAS Xesidential Indus~rial L e a c k  Chemical yame 

Xethylnanntnaiene. 2-  

Slethylphenol. 2- (0-cresoi) 

Methylphenoi. 3- (m-cresoi) 

Methyipnenai. 1- (p-cresoi) 

S1etri'~uzi.n 

Mevinpbos 

hlirex 

Molybdenum 

Monuron 

Naled 

Vaphthalene 

Nickel 

Nickel (refinery dustl 

Nickel subsuXde 

Nitrate 

Nitrite 

Nitroamhe. o- 

Nitroandine. p- 

Nitrobenzene 

Nitroso-di-n-propyiamine. N- 

Nitrosodimethylamine. N- 

Xitrosodipnenyl&. X- 

Oxamyl 

Parathion 

Pentach.loropheno1 

Phenanrhrene 

Phenol 

P h a r a ~  

Polychlorinated biphenyis (PCBs) 

Pmpazine 

P P n e  

Pyridiae 

R n ~ e l  

Selenium 

Silver 



Chemical Name CAS Resiaentid Industrial L e a c u  

Sodium diernyidithiocaruamare 

Strontium 

Styrene 

Tetrad-roethane. 1,1,1.2- 

Tetrachloroerhane, 1,1,2,2- 

Tetracidoroedene iPCE) 

Tetrachloninphos (Stirophos) 

Tetraethyl dithiopyrophospnate 

Tetrae~ylp~ophospnate (TEPP) 

Tin 

Tokuhon 

Toluene 

Toxannene 

5cMoro-1.2.2-trifluoroethane. 1.12- 

Trichlorooenzene, 1,2,4- 

Trichloroetnane, 1,1,1- 

Tricbloroethane, 1,1,2- 

Triddoroethene tTCE) 

Trichlorofluoromethane 

Trichloropnenol, 2,4,5- 

%chloropnenoi. 2.4,6- 

Trichloropnenoxy acetic acid. 2.1,5- 

Tric~orophenoxy propionic acid. 2[3.:,5- 

Trimethylbenzene, 1.2.3- 

Tkimethyibenzene, 1,2.4- 

Trimethylbenzene, 1,3,5- 

Uranium, natural 

Vanadium 

Vhyi acetate 

Vinyl chloriae 

Xylene, total 

Zinc 



+ Soil cleanup goals in these rabies are based on human roxlciw using generailzed exnosure 
assumptionr. Come rabulated soii cieanup goals may be iess than me minimum detection iimit 
(MDL) for that chemical in miis; in such cases the MDL wouid be rhe appiicabie c i e m ~ ?  psai. 

?iC = not calculated 

exrremeiy iimired toxicity in sl .i under assumed exposure c a n a i t i o ~ s :  no  upper iimit on  
concentration. 

=* exremeiy iimitea soiubility ; no upper iimit on concenira~ian. 



APPENDIX U 

FEASIBILITY STUDY CALCULATIONS 



TO: Elizabeth Messer 
Jesse Tremaine 

M E M O R A N D U M  

FROM: Willard Murray 

DATE: February 22, 1996 

SUBJECT: Cleanup Duration and Residual Risk Calculations - JAX OU! FS 

The estimated durations for cleanup in each of the five alternatives and their method of 
calculation is presented below; also calculations of residual risk resulting from allowing some 
or all of the groundwater plume to discharge to the Unnamed Tributary are presented for 
the first three alternatives. Since several of the alternatives allow at least some degree of 
natural flushing of the groundwater plume, we first present modeling results for contaminant 
plume migration with and without natural environmental degradation, and our method for 
determining residual risk in the Unnamed Tributary. In the model calculations, natural 
environmental degradation is assumed to be a first order decay process. 

m Plume Migration and Residual Risk Calculations 

To assess what the residual risk will be in the surface water of the Unnamed Tributary, the 
concentration of VOCs in the surface water must be determined for the period of time when 
the groundwater plume is being naturally flushed to the stream. To accomplish this, both 
the variation of concentration with time flowing into the stream, and the variation of 
concentration with distance along the stream up to Segment C must be calculated. 

First, as the groundwater plumes approach the stream (see Fig. 1): their centerline 
concentrations are calculated as a function of time. The results for the case of no 
retardation are shown in the attached Figure 2 (data for this plot has been calculated using 
the analytical model described in Appendix Q, with time adjusted for retardation as 
discussed in Chapter 5): As can be seen, the time required for flushing the plume to a 
concentration of 3 pg/l is about 34 vears. Also shown on this figure are calculations for 
the highest 30-yr average concentration; this will be used later when determining residual 
risk. Calculations for various assumed degradation half-lives will be presented after the 
basic procedure has been presented for the no-degradation case. 

Second, when the maximum plume concentration reaches the stream, the transverse 
variation of concentration along the stream reach is calculated. This is presented in the 
following table for both the landfill and LNAPL area plumes. Due to the vertical variation 
in concentration over the aquifer thickness, as shown in Figures 5-2 and 5-3 of the RI, the 
average concentration of groundwater entering the stream is taken to be one-third of the 

.. maximum plume concentrations as simulated by the analytical model; these concentrations 



are shown in the last two columns of the following table. 

Concentration Distribution When. Plume Maximums Reach Stream Bank 

Distance 
Along Stream 
Reach - ft 

-330 
-248 
-165 
- 99 

Centerline 
99 

165 
248 
330 

Model 
Concentration 
in Landfill 
Plume at 
Stream - , ~g , / l  

10 
120 
710 

1770 
2985 
1770 
710 
120 
10 

Model 
Concentration 
in LNAPL 
Area Plume at 
Stream - pg/l 

6 0 
250 
680 

1130 
1510 
1130 
680 
250 
60 

Depth 
Averaged 
Landfill Plume 
-  dl 

Depth 
Averaged 
LNAPL Area 
Plume - p g/l 

The concentrations shown in the last two columns of the above table are then plotted 
adjacent to the stream reach as shown in Figure 3. Note that the LNAPL plume is stretched 
out and "wrapped around" the upper end of the stream at Child Street. This is the apparent 
future disposition of the LNAPL Area plume as inferred from Figure 1. It can be seen from 
the depiction in Figure 3 that the Unnamed Tributary receives contaminated water from 
both east and west sides in the reach from Child Street to Hurricane Drive, but for the 
remainder of the stream down to Segment C, only the west side of the stream receives 
conzarninated water. 

Third, the average concentration of VOCs in the entire reach is calculated by assuming that 
the groundwater inflow to the stream is the same per foot of stream reach and that an equal 
quantity of flow enters the stream from each side: 

Average for Child St. to Hurricane Dr. 
West side of stream - 

Sta. c s,, x dist. I reach = - - 



East side of stream - 

Sta. c s,, x dist. / reach = - - 

Average for upper 700 ft, (228+ 498 j l 2  = 363 D e l1  

Average for Hurricane Dr. to Segment C 

West side of stream - 

Sta. - L~., x dist. 1 reach = 

Average for lower 1400 ft. (161.3 1 0) 12 = 50.7 D g/I 

rn TOTAL REACH AVERAGE: (36h700 i- 80.7~1400)/2100 = 175 d l  



Fourth, since the residual risk for the existing VOC contamination in the surface water is 
2 x lo5, is caused by a total VOC concentration of 21.2 pg/l (Benzene = 4.4, TCE = 6, 
DCE = 5.1, VC = 5.4), and is due to a 6-yr child exposure plus a 24-yr adult exposure for 
a total resident exposure of 30 years; we will estimate the residual risk due to erxposue to 
the unmitigated plume discharging to the stream as follows. An average stream 
concentration for a 30-year period will be used as the exposure concentration for risk 
purposes. This concentration will be divided by 21.2 pg/l and multiplied by 2 x lo5 to 
determine the new risk value. 

The exposure concentration is determined by observing that the maximum 3G-yr average 
cmcentrsrion of the individual plume breakthrough curves shown in Figure 1 is 
approximately one-half of thz peak concentration. It is therefore assumed t5at the average 
exposure concentration in the stream reach from Child St. to Segment C will be one-half 
of the total reach average calculated above (which is the average when the individual dume  
peaks reach the stream). This gives an average 30-yr exposure concentrati,on of 1?J/2 = 

88 pg/l. This is 4.15 times the existing 21.2pg/l and therefore we estimate the residual risk 
for simple flushing (no natural degradation) of the plumes into the Unnamed Tributary to 
be 4.15 x 2 x lo5 = 8.3 x 10'. 

To account for intrinsic bioremediation, a first order decay term has been added to the 
analytical contaminant transport model, and natural degradation half-lives from the 
Handbook of Environmental Degradation Rates (1991), by Howard et. al. have been used. 
Natural degradation half-lives for the chlorinated ethenes cf concern (TCE, DCE and VC) 
range ?om-;ess than one year to 8 years. To assess the effect of this natural degradation 
on the flushing of the plume and on risk values, we have calculated plume migration using 
various half-lives from 8 years to 2 years. 

Output from the model for plume migration with an 8-yr half-life is presented on the 
attached sheets. Also, similar to Figure 2. plots of maxirn;:2 plume concen~ration vs. time 
at the stream bank have been prepared and are shown as Figures 4 and 5. It can be seen 
thar the maximum plume concentrations reaching the stream are 780 pg/l for the LNAPL 
area plume and 480 pg/l for the landfill plume. These values are 4 and 3 times smaller 
respectively than the peaks of Figure 2 with no degradation. We therefore estimate the 
maximum average concentration in the stream reach above Segment C to be (4 + 3)/2 = 

3.5 times smaller than that of Alternative 1, or 88/3.5 = 25 pg/l which is equivalent to a 
residual risk of (8.3 x 105)/3.5 = 2.4 x 1W.  

It can also be seen from the model output, that the time required for flushing the aquifer 
to a concentration of 3pg/l or less is about 35 vears, a nine year reduction over the flushing 
time of Alternative 1 which assumes no environmental degradation. 

Similar calculations have been performed for half-lives of 6, 4 and 2 with the results 
as presented in the following table. 



LNAPL Landfill 

Model Results for Natural Biodegradation 

LNAPL Landfill 

Half-Life ((ys) Residual Risk Max. Concentration 
at Stream bg/ l )  

infinite 
8 
6 
4 
2 

Alternative 1 

Flush-Out Time 
(yrs> 

No active groundwater treatment for this alternative, so only the natural biological 
degradation of contaminants will occur. Although measurements show that there is active 
biodegradation occurring, it can not be assumed that this process will completely degrade 
the organics in the plume any faster than it will naturally be flushed out of the groundwater 
system. Hence the cleanup time for the groundwater for this alternative may be assumed 
to be the same as that for no degradation. This time is estimated to be about 44 vears, with 
a residual risk of 8.3 x lo5. The model predicts a cleanup time as short as 10 years for a 
half-life of 2 years, but the value for half-life is very site specific and although we have an 
indication that anaerobic biological activity is occurring at OU1, we don't have enough data 
to determine a value for the half-life. Therefore we have estimated that the fastest time for 
cleanup will be about 25 years, the time it would take to physically flush the plume if it 
contained a non-retarded contaminant. Hence we assign a range of cleanup times from 25 
to 44 years for the natural flushing condition. 

2985 1510 
780 475 
5 15 140 
245 190 
3 5 50 

Alternative 2 

44 38 
36 3 2 
19 17 
16 15 
11 10 

For the partial plume capture scenario, IOW capacity recovery wells are placed in the "hot 
spots" of the plumes to capture the plume areas of highest concentration. Three wells each 
capturing 3 gpm have been modelled using the USGS MODFLOW numerical model, and 
the resulting capture zones are shown on the attached Figure 6. The total average 
groundwater flow discharging to the Unnamed Tributary above Segment C is 0.11 cfs (from 
USGS model) or about 50 gpm. Therefore the three partial capture wells will extract nearly 
20% of this flow. For purposes of residual risk calculation, we have assumed that the 
average VOC concentration of the groundwater plume that eludes the capture wells and 
reaches the stream will be reduced by a factor of 5 from the Alternative 1 results. 
Therefore the residual risk due to VOCs in the surface water will also be reduced by a 
factor of 5, or to a value of 1.7 x lo5. Although the concentrations will have been reduced, 
the duration of cleanup for this alternative is assumed to be approximately the same as for 
Alternative 1 because those portions of the groundwater plume outside of the small capture 
zones of the three low capacity wells will migrate toward the Unnamed Tributary at about 
the same rate as the undisturbed groundwater plume of Alternative 1. 



Alternative 3 

For this alternative, similar to Alternative 1, it is assumed that intrinsic biodegradation will 
reduce the contamination levels in the groundwater plume before discharging to the stream. 
However, since we have insufficient data to determine a half-life at OU1, it is assumed that, 
similar to Alternative 1, the cleanup time will be between 25 and 44 years with a residual 
risk no greater than 8.3 x lo5. 

Alternative 4 

For enhanced biodegradation using infiltration trenches to supply nutrients and carbon 
source to the plume area, we have selected a total of eight trenches as shown in the 
attached Figure 7. These trenches are spaced such that the groundwater travel time 
between them is about 4 to 5 years (based on travel times from pathline plot f r o r  numerical 
model of the groundwater flow under existing conditions). With this configuration, we 
estimate a total duration for cleanup of the VOC plume to be 10 to 12 pears. This allows 
a time frame of up to 8 to 10 years for distributing the nutrients and carbon source over the 
plume area, and then q- to 2 years for the bacteria to become acclimated to the new 
conditions and destroy the contaminants. 



Alternative 5 . 

For flushing of the plumes using the interceptor trench on the eastern boundary of the 
landfill, we have calculated the groundwater travel times for both the Landfill Area plume 
and the LNAPL Area plume. First, for the Landfill Area plume to be flushed from the 
groundwater divide formed between the Unnamed Tributary and the interceptor trench (see 
attached plan-view figure), we have used a simple model of groundwater flow between two 
water bodies as shown in the sketch below (see also representative geologic cross-sections, 
both along and perpendicular to the interceptor trench, which are attached). 

The solution for this groundwater flow problem is given as follows (see Harr, M. E., 
GROUNDWATER AND SEEPAGE; McGraw Hill? 1962: pp. 43-34): 

Now with = discharge per unit width into the paper, we have 

0 *..? 
The seepage velocity, v,, is then equal to q/(nh) where n is the porosity (taken to be 0.25) 



and h will be taken as the average aquifer thickness. The diszance, a, to the groundwater 
divide is given by 

Ynw using the values given on the sketch, the following table has been prepared (the 
distance to tne divide, a, has been calculated to be 655 ft). 

h (ft) 

Now, for one pore volume of flushing: the groundwater time of travel, T, from the divide 
to the trench (a distance of about 500 ft) is given by the following approximation: T = 

(500 - 400)/48 + (400 - 300)/80 + (300 - 200)/123 -t- (200 - 100)/166 + (100 - 0)/227 = 
2.08 -1- 1.25 + 0.81 + 0.60 + 0.44 = 5.3 years. 

Based on results from the natural flushing model presented in Chapter 5 of the RI, which 
showed that it takes 2.5 pore volumes to flush out the Landfill Area plume, we calculate 
that it will take 2.5 x 5.3 = 13.25 vears to flush the Landfill Area plume for Alternative 3. 

The area near the groundwater divide is problematic due to the fact that the groundwater 
flushing veixities are very slow here, with a soulherly direction (see artached plan-view 
figure). . 

Now for the LNAPL Area plume, the flushing time has been estimated as follows. First we 
realize that this plume will be affected by three different features of this alternative: 1) the 
NAF'L recovery trenches, 2) the deepened drain beneath the Unnamed Tributary, and 3) 
the interceptor trench on the eastern boundary of the landfill. The :roundwater flow 
pattern for this A1:ernative 3 can be seen in the attached figure sh&ing groundwater 
pathlines from the numerical model (which is described in Appendix K). By compari:!g this 
figure with a similar one of pathlines for existing conditions at the site, we can' deduce the 
following about the flushing times for Alternative 3. 

The northeast portion of the LNAPL Arsa plume will migrate tou. -d the Unnamed 
Tributary faster than for existing conditions (as were presented in C h ~ p t e r  5 of the RI). 



This is due to the facts that the average flow path length is reduced by about 30%, and that 
the discharge point at the Unnamed Tributary has been lowered about 2 feet with 
installation of the subsurface drain, which causes the overall gradient of the flow to be 
increased. Since the groundwater flow ,q7 depends inversely on the flow path length, L, and 
directly on the difference in square of the saturated aquifer thicknesses at either end of the 
flow path, we can calculate the relative increase in flushing velocity using the following 
equation for steady state flow in a water table aquifer. 

where h, is the upgradient aquifer thickness (30 ft), & is the aquifer thickness at the 
discharge point (27 ft with existing conditions, 25 ft for the drain system of Alternative 3)) 
bv, is the average aquifer thickness (28.5 ft and 27.5 ft respectively for existing conditions 
and for Alternative 3), v, is the seepage velocity, n is porosity, and q is the discharge per 
unit width. 

Now, the ratio of seepage velocity under conditions of Alternative 3 to that for existing 
conditions will determine the relative increase in flushing speed. a For Alternative 2: vs = (K/[(2)(0.7Ln)j/[(VOO - 615)/27.5] = 7Il(K/Ln) 

For Exist. Cond.: v, = {K/[(2)(Ln)]) [(goo - 729)/28.5] = 3.0(K/Ln) 

Ratio = 7.14/3 = 2.38 times faster 

Therefore the flushing time for Alternative 3 will be 44 years (the existing conditions 
flushing time from Chapter 5 of the RI) divided by 2.38, or 18.3 vears. 

Now for the rest of the LNAF'L Area plume, the western-most portion will be captured by 
the LNAPL recovery trenches, but the central portion of the plume will be pulled to the 
interceptor trench on the eastern boundary of the landfill (see attached figure of the 
groundwater pathlines for Alternative 3). Since the distance to the trench is about double 
the distance of the Landfill Area plume from the trench, we have assumed that the flushing 
time for this portion of the LNAF'L Area plume will be twice that for the Landfill Area 
plume given above, that is.2 x 13.25 = 26.5 years. Hence the overall cleanup time for 
Alternative 3 is 26.5 vears. 
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Memorandum 

To: Gopi Kanchibhatla, Tom Trainor, Willard Murray, Dave Belcher, Mark Kauffman, 
Jesse Tremaine 
From: Maureen Dooley 
Date: 4/13/95 
RE: Preliminary Evaluation of Bioremediation Options at Jacksonville OU 1 

A preliminary evaluation of bioremediation options that could be used to treat groundwater 
contamination found at PSC26 and PSC 27 located at Jacksonville OU1 were reviewed. I 
have presented recommendations for the individual PSC's because the extent of 
contamination and flow path is different. The following recommendations were made based 
on the data review. 

1. Unaided Bioremdiation 

As a preface to this section I think it is important to point out that the NAVY is very 
interested in unaided biodegradation. Our experience at King's Bay was that they wanted 
to collect more data on natural degradation of chlorinated VOC's to evaluate the need to 
expand the current remediation program. This approach obviously offers considerable cost 
savings. USGS is also looking for NAVY sites to gather data on the natural biodegradation 
of chlorinated solvents. This information will be used to develop a standardized set of 
procedures that would be used to that evaluate natural biodegradation in a manner that 
would be acceptable to state regulators. Therefore , I believe any recommendations made 
at a NAVY site tat involves chlorinated solvents in groundwater will be looked at very 
closely. 

PCS 26 Plume: Based on risk assessment, is CL-VOC treatment required here? 
Current VOC levels at PSC 26 levels are not very high. There is evidence biodegradation 
is occurring naturally based upon the detection of DCE and vinyl chloride and that the 
concentration of DCE/VC is higher than TCE at MW12. Since ethene measurements were 
not made, there is no evidence that the reaction is going to completion. 

Preliminary review of the site data indicates conditions in the subsurface could support the 
[-)ransformationof chlorinated VOCs. Conditions appear to be anoxic and there 
is a source of electron acceptor (sulfate). It is interesting to note that the sulfide levels were 
not very high, therefore it would be a good idea to confirm the redox conditions (ORP, DO, 
methane measurements) in the groundwater. There is some available nitrogen and 
phosphate and could be coming from runoff generated from the golf course. Results from 
TOC analysis indicate that there also is available carbon (electron donor). 

Natural biodegradation rates can not be estimated because there is not enough data . 

available. Additional data can be collected by placing piezometer type wells downgradient 
of MW12, or other location where there is evidence of contamination, to monitor the 
concentration of VOCs and other associated parameters in groundwater. 6 months should 
be a sufficient amount of time to collect data, but this should be looked at more closely 



when well placement is being decided upon. These data shall be used to estimate natural 
biodegradation rates. 

PSC 27 Plume: Are th: VOC levels above risk-based clean-up standards? Higher levels 
of chlorinated VOC's have been observed and there is evidence that natural biodegradation 
is occurring. The ratio of biodegradation products to TCE increases in well locations 
downgradient from landfill, As with PSC 26, there does not appear be a major source of 
VOC's in the landfill. 

The subsurface conditions are similar to those at PSC 26, but the nutrient levels may be 
slightly more limiting. Additional data (as described for PSC 26) should be collected at this 
location as well to measure the natural biodegradation rate. The contamination levels are 
higher and in closer proximity to the housing development, so a different set of criteria may 
be applied to this PSC. However, this approach should be considered at this site if current 
conditions do not pose an unacceptable risk. 

2. Enhanced Bioremediation 

PSC 26: It is hard to justify at this location with such low levels of VOC's. 

PSC 27: Enhanced bioremediation is worth considering at this site if remediation is 
required using either a passive design or as part of a pump and treat system. Consider 
anaerobic only. 

Pilot testing will be required to obtain site specific biodegradation rates under enhanced 
conditions. Some lab screening level laboratory would also be useful to screen potential 
electron donors. 

3. Air Sparging 
I am concerned with any sparging program because there are very high levels of iron in the 
groundwater. Need to consider carefully. 

cc: Bill Weber, Steve Mitchell 
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Jax OUI - FS 

In-sku Bioremediation 

ahough a pilot test would uli~rnately decide the most appropriate bioremediation 
method, based on the contaminants of concern at Jax OU1, aerobic (methanotrophic) 
biorerndiation is the method of choice 
in-sim aerobic bioremediation would consist of addiig oxygen, mineral nutrients and 
carbon (methane) to the groundwater through injection trenches 
approximately 8 trenches would be placed across the LNAPL and LandiYl plumes, 
perpendicular to groundwater movement (approximately 4,500 hear feet of trench) 
(see attached figurc) 
the bioremediation injection trenches would be spaced at groundwater travel time 
distances of approximately 4 to S years 
tither deep ( I  5 - 20' bgs) or shallow (5' bys) trenches would be used for amendment 
injection, depending upon the mode of groundwater mixing (pumpinduced mixing or 
fluid density gradient mixing) 
actual trench design would be developed ftom an pilot scale: test results 





APPENDIX V 

COST ESTIMATES 



PROJECT: OU1 - ALTERNATIVE 1 (RA 1) JOB #7565 -26  

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES. INC. 
- ... - 

ESTIMATOR: P. R. MARTIN 

A2 - VERTICAL BARRIER 

A3 - PERIMETER DRAINAGE SYSTEM 

01 - SURFACE SOIL EXCAVATION AND LANDFILLING 

02 - NUTRIENT INFILTRATION (BASE ITEMS) 

0 3  - GROUNDWATER COLLECTION TRENCH 

0 4  - CREEK COLLECTION SYSTEM 

D5 - ON-SITE TREATMENT SYSTEM 

D6 - SURFACE WATER DISCHARGE 

E l  - INSTITUTIONAL CONTROLS FOR GROUNDWATER USE 

E2 - SEDIMENT EXCAVATION AND LANDFILLING 

TOTAL DIRECT COSTS 

INDIRECT COSTS 

HEALTH AND SAFETY 

LEGAL, ADMIN, PERMITTING 

ENGINEERING 

SERVICES DURING CONSTRUCTION 

TOTAL INDIRECT COSTS 

TOTAL CAPITAL (DIRECT + INDIRECT) COST 

OPERATING AND MAINTENANCE COSTS 

TOTAL ANNUAL OPERATING AND MAINTENANCE COSTS (YRS 1 - 30) 

TOTAL COSTS OF ALT I 

ANNUAL COST TOTAL PW 

$73,000 $1.122.000 
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PROJECT: OU1 - ALTERNATIVE 1 (RA 1) JOB #7565-26 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

A1 - 30 MIL PVC GEOMEMBRANE LINER 

UNlT 

DESCRIPTION QTY UNIT COST 

EQUIPMENT - DOZER 

(IN or FRONT END LOADER 

0 UT) DUMP TRUCKS 

BACKHOE 

WAXER TRUCK 

SHEEPSFOOT ROLLER 

OFFICE TRAILER 

STORAGE TRAILER 

TRAILER SET-UP & DELIVERY, REMOVAL 

TOILET (2 EA* 5 MONlEA"4.2 WKIMON) 

WATER CLR (ZEA*5MON/EA*4.2WK/MON) 

WATER (42 WK * 5 DAYIWK) 

TELEPHONE SERVICE 

ELECTRICAL HOOK-UP 

ELECTRICAL POWER 

PICK-UP (2 EA * 5 MONIEA) 

OFFICE EQUIPMENT 

WATER TRUCK & DRIVER (2 EA) 

PUMPS, TOOLS MINOR EQUIPMENT 

GRADE CONTRACTOR'S AREA 

PAVE CONTRACTOR'S AREA 

6" GRAVEL BASE 

6" 314" STON E * 

LABORER (2 MEN*I 0 DAY/MAN*8 HRIDAY) 

CARPENTER (2 MEN*IO DAY/MAN*8 HRJDAY) 

ELECTRICIAN (2 MEN*I  0 DAY/MAN*8 HRIDAY) 

SITE SUPERINTENDANT (5 MON*210 HRIMON) 

FOREMAN (5 MON " 210 HR/MON) 

CLERKJMPIST (5 MON * 168 HRIMON) 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL MOBIDEMOB 

6 EA 

2 EA 

4 EA 

2 EA 

4 EA 

4 EA 

5 MON 

5 MON 

2 EA 

42 WK 

42 WK 

210 DAY 

5 MON 

1 LS 

5 MON 

10 MON 

5 MON 

10 MON 

1 LS 

1 AC 

4840 SY 

4840 SY 

160 MNHR 

160 MNHR 

160 MNHR 

1050 MNHR 

1050 MNHR 

840 MNHR 

TOTAL 
---------- 

$3.000 

1,OOG 

1,000 

1,000 

1,000 

2.000 



PROJECT: OW1 - ALTERNATIVE 1 (RA 1) JOB #7565-26 

LOCATION: NAS JACKSONVILLE 

(. ENGINEER: ABB ENVIRONMENTAL SERVICES. INC. 

ESTIMATOR: P. R. MARTIN 

_____----.------___-----------------------L--------------------.-----------------.----------- 

SUBGRADE FlLL (135,000 CY - CONTAMINATED SOIL PLACED IN LANDFILL) 

SUPPLY & DELIVER FROM OFF-SITE SOURCE 135000 CY 4.25 $573.750 

SPREAD gi COMPACT (INCL CONT SOIL) 135000 CY 0.80 108.000 

GAS RELIEF RISERS 23 EA 500.00 1 1.500 

UNDEVELOPED DESIGN DETAILS " 2 0 %  138,750 
----------- 

TOTAL SUBGRADE FILL $832,000 

30 MIL PVC GEOMEMBRANE LINER 

FURNISH AND INSTALL 30 MIL PVC 

GEOMEMBRANE LINER * UNDEVELOPED DESIGN DETAILS "20% 

TOTAL 30 MIL PVC GEOMEMBRANE LINER 

COMMON FlLL LAYER 

COMMON FlLL - 18" THICK 

SPREAD & COMPACT 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL COMMON BORROW LAYER 

VEGETATIVE LAYER 

VEGETATIVE LAYER 

SPREAD & COMPACT 

SEED, FERTILIZE. MULCH 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL VEGETATIVE LAYER 
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PROJECT: OU1 - ALTERNATIVE 1 (RA 1) 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB # 7565-26 

A1 - 30 MIL PVC GEOMEMBRANE LINER (25% OF LANDFILL AREA) 

UNlT 

DESCRIPTION a n  UNIT COST 
---------.-----L--d-L--LL--------------------------------7-----,----------------L 

DETENTION BASIN 

CLEAR AND GRUB 1.15 AC 6000.00 

BASIN EXCAVATION 4650 CY 2 00 

LOAD & HAUL 2 MILE 3845 CY 4.50 

SPREAD & COMPACT FOR BERM 805 CY 3.50 

6" SAND BUFFER LAYER 850 SY 4.25 

40 MIL HOPE LINER 5050 SY 5 00 

4" LOAM 2130 SY 7.00 

SEED, FERTILIZE, MULCH 2130 SY 0.50 

OUTLET STRUCTURE 

EXCAVATION 27 CY 5.00 

BACKFILL OR SPOIL 27 CY 5.00 

CONCRETE BASE SLAB 5 CY 300.00 

WALLS 5 CY 400.00 

ELEVATEDSLAB 2 CY 600.00 

1.5" GRATING 4 SF 50.00 

24" DIA RCP 8 LF 35.00 

3'x5' BOX CULVERT 50 LF 150.00 

RIPRAP EROSION CONTROL 70 CY 50.00 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL 

TOTAL DETENTION BASIN $1 17,000 
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PROJECT: OU1 - ALTERNATIVE 1 (RA 1 )  JOB #7565-26 

ESTIMATOR: P. R. MARTIN 

TOTAL SUBGRADE FILL 

TOTAL30 MIL PVC GEOMEMBRANE LINER 

TOTAL COMMON BORROW LAYER 

TOTAL VEGETATIVE LAYER 

TOTAL DETENTION BASIN 

TOTAL A1 - 30 MIL PVC GEOMEMBRANE LINER (25% OF LANDFILL AREA) 



PROJECT: OU1 - ALTERNATIVE 1 (RA 1) JOB X7565-26 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

INSTITUTIONAL. CONTROLS 
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PROJECT: OU1 - ALTERNATIVE 1 (RA 1) JOB #7565-26 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES. INC. 

ESTIMATOR: P. R. MARTIN 

............................................................................................. 

ANNUAL OPERATION & MAINTENANCE COSTS 

UNlT 

DESCRIPTION QTY UNIT COST TOTAL 

MOWING 

PERODIC INSPECTION & MAINTENANCE 

1 EVENT 2000.00 S2.000 

4 EVENT 750.00 3.000 

5-YEAR SITE REVIEW 0.1810 YR 20000.00 3.61 9 

QUARTERLY MONITORING FOR GROUNDWATER AND 

SURFACE WATER 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL ANNUAL O&M COSTS 

4 QTR 13000.00 
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PROJECT: OUI - ALTERNATIVE 2 (RA 2) JOB #7565-26 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

DIRECT COSTS (N/A = NOT APPLICABLE) 

30 MIL PVC GEOMEMBRANE COVER SYSTEM (25% OF LANDFILL AREA) 

VERTICAL BARRIER 

PERIMETER DRAINAGE SYSTEM 

SURFACE SOIL EXCAVATION AND LANDFILLING 

INTRINSIC BlOREMEDlATlON 

NUTRIENT INFILTRATION 

GROUNDWATER COLLECTION 

CREEK COLLECTION SYSTEM (CONTINGENCY IN YEAR 3) 

ON-SITE TREATMENT SYSTEM 

SURFACE WATER DISCHARGE 

E l  - INSTITUTIONAL CONTROLS FOR GROUNDWATER USE 

E2 - SEDIMENT EXCAVATION AND LANDFILLING 

INDIRECT COSTS 

HEALTH AND SAFETY 

LEGAL, ADMIN, PERMITTING 

ENGINEERING 

SERVICES DURING CONSTRUCTION 

TOTAL INDIRECT COSTS 

TOTAL CAPITAL (DIRECT + INDIRECT) COST $3,098,000 

OPERATING AND MAINTENANCE COSTS 

TOTAL LANDFILL: 30 YEARS @ 5% 

TOTAL GROUNDWATER: 30 YEARS @ 5% 

ANNUAL COST TOTAL PW 

$73.000 $1,122,000 

$55,000 $845,000 

TOTAL OPERATING & MAINTENANCE COSTS $1,967,000 

TOTAL COSTS OF ALT 2 $5,065,000 

CONTIGENCY ITEM D4 IN YEAR 3 INCL INDIRECT COSTS LESS ENGINEERING $423.000 

TOTAL COSTS OF ALT 2 INCLUDING CONTINGENCY ITEMS $5,488,000 



PROJECT: OU1 - ALTERNATIVE 2 (RA 2) JOB #7565-26 

LOCATION: NAS JACKSONVILLE 

a ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

A1 - 30 MIL PVC GEOMEMBRANE LINER (25% OF LANDFILL AREA) 

UNlT 

DESCRIPTION QTY UNIT COST TOTAL 

EQUIPMENT - DOZER 

(IN or FRONT END LOADER 

0 UT) DUMP TRUCKS 

BACKHOE 

WATER TRUCK 

SHEEPSFOOT ROLLER 

OFFICE TRAILER 

STORAGE TRAILER 

TRAILER SET-UP & DELIVERY, REMOVAL 

TOILET (2 EA* 5 MON/EA*4.2 WKIMON) 

WATER CLR (2EA*SMON/EA*4.2WK/MON) 

WATER (42 WK * 5 DAY/WK) 

TELEPHONE SERVICE 

ELECTRICAL HOOK- UP 

5 MON 

5 MON 

2 EA 

42 WK 

42 WK 

210 DAY 

5 MON 

1 LS 

5 MON 

10 MON 

5 MON 

10 MON 

1 LS 

(I) ELECTRICAL POWER 

PICK-UP (2 EA * 5 MONIEA) 

OFFICE EQUIPMENT 

WATER TRUCK & DRIVER (2 EA) 

PUMPS, TOOLS MINOR EQUIPMENT 

GRADE CONTRACTOR'S AREA 

PAVE CONTRACTOR'S AREA 

6" GRAVEL BASE 

6" 314" STONE 

LABORER (2 MEN*lO DAYIMAN"8 HRIDAY) 

CARPENTER (2 MEN*10 DAYIMAN*8 HRIDAY) 

ELECTRICIAN (2 MEN*I 0 DAY/MAN*8 HRIDAY) 

160 MNHR 

160 MNHR 

160 MNHR 

SITE SUPERINTENDANT (5 MON*21O HRIMON) 

FOREMAN (5 MON * 210 HRIMON) 

CLERKITYPIST (5 MON " 168 HRIMON) 

1050 MNHR 

1050 MNHR 

840 MNHR 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL MO BIDEMOB $453.000 
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PROJECT: OUI - ALTERNATIVE 2  (RA 2 )  JOB W 7565-26 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

--- 

SUBGRADE FILL (135,000 CY - CONTAMINATED SOIL PLACED IN LANDFILL) 

SUPPLY & DELIVER FROM OFF-SITE SOURCE 135000 CY 4.25 $573.750 

SPREAD & COMPACT (INCL CONT SOIL) 135000 CY 0.80 108.000 

GAS RELIEF RISERS 23 EA 500.00 11,500 

UNDEVELOPED DESIGN DETAILS "20% 138,750 
----------- 

TOTAL SUBGRADE FILL $832.000 

30 MIL PVC GEOMEMBRANE LINER 

FURNISH AND INSTALL 30 MIL PVC . 
GEOMEMBRANE LINER 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL 30 MIL PVC GEOMEMBRANE LINER 

COMMON FlLL LAYER 

COMMON FlLL - 18" THICK 

SPREAD & COMPACT 

UNDEVELOPED DESIGN DETAILS " 20% 

TOTAL COMMON BORROW LAYER 

VEGETATIVE LAYER 

VEGETATIVE LAYER 

SPREAD & COMPACT 

SEED, FERTILIZE, MULCH 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL VEGETATIVE LAYER 
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PROJECT: OU1 - ALTERNATIVE 2 (RA 2) JOB #7565-26 

LOCATION: NAS JACKSONVILLE 

ESTIMATOR: P. R. MARTIN 

- -- -- 

DETENTION BASIN 

CLEAR AND GRUB 

BASIN EXCAVATION 

LOAD & HAUL 2 MILE 

SPREAD & COMPACT FOR BERM 

6" SAND BUFFER LAYER 

40 MIL HDPE LINER 

4" LOAM 

SEED, FERTILIZE, MULCH 

OUTLET STRUCTURE 

EXCAVATION 

BACKFILL OR SPOIL 

CONCRETE BASE SLAB 

WALLS 

ELEVATED SLAB 

1.5" GRATING 

24" DIA RCP 

3'x5' BOX CULVERT 

RIPRAP EROSION CONTROL 

UNDEVELOPED DESIGN DETAILS " 20% 

TOTAL DETENTION BASIN 
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PROJECT: OU1 - ALTERNATIVE 2 (RA 2) JOB itc7565-26 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

A1 - 30 MIL PVC GEOMEMBRANE LINER (25% OF LANDFILL AREA) 

UNlT 

DESCRIPTION a n  UNIT COST TOTAL 

TOTAL MOBIDEM00 

TOTAL SUBGRADE FILL 

TOTAL 30 MIL PVC GEOMEMBRANE LINER 

TOTAL COMMON BORROW LAYER ' 

TOTAL VEGETATIVE LAYER 

TOTAL DETENTION BASIN 

TOTAL A1 - 30 MIL PVC GEOMEMBRANE LINER 
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PROJECT: OU1 - ALTERNATIVE 2 (RA 2) JOB #7565-26 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES. INC. 

ESTIMATOR: P. R. MARTIN 

D3 - GROUNDWATER COLLECTION ' 

UNlT 

DESCRIPTION QTY UNIT COST TOTAL 
- - - - - - - - - - - - - - - - - . - - - - - - - - - 

INSTALL 3 WELLS 

MOBILIZATION 

FORCE MAIN TO TREATMENT PLANT 

POWER & INSTRUMENTATION CIRCUITS 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL D3 - GROUNDWATER COLLECTION TRENCH 
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PROJECT: OU1 - ALTERNATIVE 2 (RA 2 )  JOB #7565-26 

LOCATION: NAS JACKSONVILLE 

ENGINEER: A66  ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

CLEAR & GRUB CREEK 2800 

EXCAVATION OF CONTAMINATED SEDIMENT & OFF- SITE DISPOSAL (28OO'x8'= 800 CY) 

DOZER & OPERATOR 5 
FRONT END LOADER & OPERATOR 5 

LABORER (2 EA) 10 

22 CY DUMP TRUCK & 10 

DRIVER (2 EA) 

OFF-SITE DISPOSAL 800 

NON WOVEN GEOTEXTILE (2800'x4') 22400 

MlRADRAlN 1 1200 

314" CRUSHED STONE " 6" THICK 200 

GCL (2800'x8') 22400 

6" LOAM 22400 

COLLECTION SUMP & PUMP STATION 1 

FORCE MAIN 200 

POWER & INSTRUMENTATION CIRCUITS 500 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL D4 - CREEK COLLECTION SYSTEM 

(CONTINGENCY COST ADDED IN YEAR 3 IF REQUIRED) 

LF 

DAY 

DAY 

DAY 

DAY 

CY 

SF 

SF 

CY 

SF 

SF 

LS 

LF 

LF 
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PROJECT: OU1 - ALTERNATIVE 2 (RA 2) 

LOCATION: NAS JACKSONVILLE 

I) ENGINEER: ABB ENVIRONMENTAL SERVICES. INC. 

ESTIMATOR: P. R. MARTIN 

. .- 

JOB #7565-26  

TREATMENT BUILDING - COMPLETE 

POWER SUPPLY 

WATER SERVICE 

TREATMENT EQUIPMENT 

WELL PUMPS 

EQUALIZATION TANK 

EQUALIZATION TANK MIXER 

PACKAGE FLOCULATOR/CLARIFIER 

GAC FILTER 
GAC FILTER FEED TANK 

GAG FILTER FEED PUMP 

SLUDGE PUMP 

CHEMICAL MAKE-UP TANK. MIXER. PUMP d) AIR COMPRESSOR 

ELECTRICAL DISTRIBUTION EQUIPMENT 

POWER CIRCUITS 

CONTROL PANEL 

CONTROL CIRCUITS 

PROCESS PIPING, FITTINGS. VALVES 

UTILITY PIPING, FITTINGS, VALVES 

UNDEVELOPED DESIGN DETAILS " 2 0 %  

TOTAL 0 5  - ON -SITE LEACHATE TREATMENT SYSTEM 
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PROJECT: OU1 - ALTERNATIVE 2 (RA 2) JOB #7565-26 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC 

ESTIMATOR: P. R. MARTIN 

MANHOLE 1 LS 3000.00 3 ,000  

HEADWALL 1 LS 2500.00 2 ,500  

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL D6 - SURFACE WATER DISCHARGE TO UNNAMED CREEK 
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PROJECT: OU1 - ALTERNATIVE 2 (RA 2) JOB #7565-26 

LOCATION: NAS JACKSONVILLE 

(b ENGINEER: ABB ENVIRONMENTAL SERVICES. INC 

ESTIMATOR: P. R. MARTIN 

PAGE 10 



PROJECT: OUI  - ALTERNATIVE 2 (RA 2) 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC 

ESTIMATOR: P. R. MARTIN 

JOB #7565-26 

MOWING 

PERODIC INSPECTION & MAINTENANCE 

5-YEAR SITE REVIEW 

SURFACE WATER i3 GROUNDWATER MONITORING 

UNDEVELOPED DESIGN DETAILS " 20% 

TOTAL ANNUAL LANDFILL POSTCLOSURE CARE & MONITORING 

ANNUAL GROUNDWATER OPERATION & MAINTENANCE 

GROUNDWATER TREATMENT O&M 

POLYMER 

SLUDGE DISPOSAL - 

CARBON REPLACEMENT 

KMn04 

ELECTRlClrY 

SAMPLING & ANALYSIS 

LABOR 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL ANNUAL GROUNDWATER OPERATION & MAINTENANCE 

1 EVENT 

4 EVENT 

0.1810 YR 

4 QTR 

1 LS 

1 LS 

1 LS 

1 LS 
35040 KWHR 

1 LS 

416 HR 



PROJECT: OU1 - ALTERNATIVE 3 (RA 3) 

BASELINE ALTERNATIVE 3 (NO CONTINGENCIES) 

LOCATION: NAS JACKSONVILLE 

J O B  #7565-26  

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

COST SUMMARY TABLE 

UNlT 

DESCRIPTION Qn/ UNIT COST TOTAL 

DIRECT COSTS (NIA = NOT APPLICABLE) 

A1 - 30 MIL PVC GEOMEMBRANE COVER SYSTEM (25% OF LANDFILL AREA) 

A2 - VERTICAL BARRIER 

A3 - PERIMETER DRAINAGE SYSTEM 

B1 - SURFACE SOIL EXCAVATION AND LANDFILLING 

D l  - INTRINSIC BlOREMEDlATlON 

D2 - NUTRIENT INFILTRATION 

D3 - GROUNDWATER COLLECTION 

D4 - CREEK COLLECTION SYSTEM 

D5 - ON -SITE TREATMENT SYSTEM 

D6 - SURFACE WATER DISCHARGE 

E l  - INSTITUTIONAL CONTROLS FOR GROUNDWATER USE 

E2 - SEDIMENT EXCAVATION AND LANDFILLING 

INDIRECT COSTS 

HEALTH AND SAFETY 

LEGAL, ADMIN, PERMITTING 

ENGINEERING 

SERVICES DURING CONSTRUCTION 

TOTAL INDIRECT COSTS 

TOTAL CAPITAL (DIRECT + INDIRECT) COST 

OPERATING AND MAINTENANCE COSTS 

TOTAL LANDFILL: 30 YEARS @ 5% 

TOTAL COSTS OF ALT 3 

ANNUAL COST TOTAL PW 

$73,000 $1,122,000 



PROJECT: OU1 - ALTERNATIVE 3A (RA 3) 

BASELINE ALTERNATIVE 3 1- CONTINGENCY ITEMS D4, D5, & D6 IN YEAR 3 

LOCATION: NAS JACKSONVILLE 

JOB # 7 5 6 5 - 2 6  

ESTIMATOR: P. R. MARTIN 

COST SUMMARY TABLE 

UNlT 

DESCRIPTION QTY UNIT COST TOTAL 
- - - - - - - - - - - - - - - - - 

DIRECT COSTS (N/A = NOT APPLICABLE) 

A1 - 30 MIL PVC GEOMEMBRANE COVER SYSTEM (25% OF LANDFILL AREA) 

A2 - VERTICAL BARRIER 

A3 - PERIMETER DRAINAGE SYSTEM 

B1 - SURFACE SOIL EXCAVATION AND LANDFILLING 

D l  - INTRINSIC BlOREMEDlATlON 

0 2  - NUTRIENT INFILTRATION 

D3 - GROUNDWATER COLLECTION 

D4 - CREEK COLLECTION SYSTEM (CONTINGENCY IN YEAR 3) 

b5 - ON-SITE TREATMENT SYSTEM (CONTINGENCY IN YEAR 3) 

D6 - SURFACE WATER DISCHARGE (CONTINGENCY IN YEAR 3) 

E l  - INSTITUTIONAL CONTROLS FOR GROUNDWATER USE 
E2 - SEDIMENT EXCAVATION AND LANDFILLING 

INDIRECT COSTS 

HEALTH AND SAFETY 

LEGAL, ADMIN, PERMITTING 

ENGINEERING 

SERVICES DURING CONSTRUCTION 

TOTAL INDIRECT COSTS 

TOTAL CAPITAL (DIRECT + INDIRECT) COST 

OPERATING AND MAINTENANCE COSTS 

TOTAL LANDFILL: 30 YEARS @ 5% 

ANNUAL COST TOTAL PW 

$73,000 $1 , I  22,000 

TOTAL COSTS OF ALT 3 $4,210,000 

CONTINGENCY ITEMS D4, D5. & D6 IN YEAR 3 INCL INDIRECT COSTS LESS ENGINEERING $731,000 

TOTAL GROUNDWATER OBM: YEARS 3 - 30 @ 5% $1 09,000 $1 ,473,000 

TOTAL COSTS OF ALT 3 INCLUDING CONTIGENCY ITEMS 04, D5, 0 6  $6,414.000 
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PROJECT: OU1 - ALTERNATIVE 30 (RA 3) JOB #7565-26 

BASELINE ALTERNATIVE 3 + CONTINGENCY ITEMS 0 2  AFTERYEAR 5 REVIEW 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES. INC. 

ESTIMATOR: P. R. MARTIN 

COST SUMMARY TABLE 

UNlT 

DESCRIPTION QTY UNIT COST TOTAL 

DIRECT COSTS (NIA = NOT APPLICABLE) 

A1 - 30 MIL PVC GEOMEMBRANE COVER SYSTEM (25% OF LANDFILL AREA) $2,017,000 

A2 - VERTICAL BARRIER NIA 

A3 - PERIMETER DRAINAGE SYSTEM N /A 
B1 - SURFACE SOIL EXCAVATION AND LANDFILLING 228.000 

D l  - INTRINSIC BlOREMEDlATlON 

D2 - NUTRIENT INFILTRATION (CONTINGENCY AFTER YEAR 5 REVIEW) 

0 3  - GROUNDWATER COLLECTION 

0 4  - CREEK COLLECTION SYSTEM 

D 5  - ON -SITE TREATMENT SYSTEM 
. 

D6 - SURFACE WATER DISCHARGE 

E l  - INSTITUTIONAL CONTROLS FOR GROUNDWATER USE 

E2 - SEDIMENT EXCAVATION AND LANDFILLING 

INDIRECT COSTS 

HEALTH AND S A F E N  

LEGAL, ADMIN, PERMITTING 

ENGINEERING 

SERVICES DURING CONSTRUCTION 

TOTAL INDIRECT COSTS 

TOTAL CAPITAL (DIRECT + INDIRECT) COST 

OPERATING AND MAINTENANCE COSTS 

TOTAL LANDFILL: 30 YEARS @ 5% 
ANNUAL COST TOTAL PW 

$73,000 $1 , I  22,000 

TOTAL COSTS OF ALT 3 $4,247,000 

CONTINGENCY ITEMS D2 YEAR 5 INCL INDIRECT COSTS LESS ENGINEERING $981,000 

TOTAL GROUNDWATER O&M: YEARS 6 - 17 @ 5% $38,000 5264,000 

TOTAL COSTS OF ALT 3 INCLUDING CONTIGENCY ITEM D2 $5,492,000 
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PROJECT: OU1 - ALTERNATIVE 3C (RA 3) JOB #7565-26 

BASELINE ALTERNATIVE 3 + CONTINGENCY ITEMS D2, 04, D5, & D6 IN YEAR 3 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES. INC. 

ESTIMATOR: P. R. MARTIN 

DIRECT COSTS (N/A = NOT APPLICABLE) 

A1 - 30 MIL PVC GEOMEMBRANE COVER SYSTEM (25% OF LANDFILL AREA) 

A2 - VERTICAL BARRIER 

A3 - PERIMETER DRAINAGE SYSTEM 

61 - SURFACE SOIL EXCAVATION AND LANDFILLING 

D l  - INTRINSIC BlOREMEDlATlON 

0 2  - NUTRIENT INFILTRATION (CONTINGENCY AFTERYEAR 5 REVIEW) 

03 - GROUNDWATER COLLECTION 

D4 - CREEK COLLECTION SYSTEM (CONTINGENCY IN YEAR 3) 

D5 - ON-SITE TREATMENT SYSTEM (CONTINGENCY IN YEAR 3) 

D6 - SURFACE WATER DISCHARGE (CONTINGENCY IN YEAR 3) 

E l  - INSTITUTIONAL CONTROLS FOR GROUNDWATER USE 

E2 - SEDIMENT EXCAVATION AND LANDFILLING 

INDIRECT COSTS 

HEALTH AND SAFETY 

LEGAL, ADMIN, PERMITTING 

ENGINEERING 

SERVICES DURING CONSTRUCTION 

TOTAL INDIRECT COSTS 

TOTAL CAPITAL (DIRECT + INDIRECT) COST 

OPERATING AND MAINTENANCE COSTS 

TOTAL LANDFILL: 30 YEARS @ 5% 

TOTAL COSTS OF ALT 3 

$868,000 

$3,192,000 

ANNUAL COST TOTAL PW 

$73.000 $1,122.000 

$4,314,000 

CONTINGENCY ITEMS D4.D.5, & D6 IN YEAR 3 INCL INDIRECT COSTS LESS ENGINEERING $731.000 

CONTINGENCY ITEMS D2 AFTER YEAR 5 REVIEW INCL INDIRECT COSTS LESS ENGINEERING $981,000 

TOTAL D4, 05, D6 O&M: YEARS 3 - 17 @ 5% 

TOTAL D2 O&M: YEARS 6 - 17 @ 5% 

TOTAL COSTS OF ALT 3 INCLUDING CONTIGENCY ITEMS D2, 04, D5, 0 6  $7,316,000 



PROJECT: OU1 - ALTERNATIVE 3 (RA 3) 

BASELINE ALTERNATIVE 3 (NO CONTINGENCIES) 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTALSERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB #7565-26 

A1 - 30 MIL PVC GEOMEMBRANE LINER (25% OF LANDFILL AREA) 

DESCRIPTION Q T Y  UNIT 

EQUIPMENT - DOZER 6 EA 

(IN or FRONT END LOADER 2 EA 

0 UT) DUMP TRUCKS 4 EA 

BACKHOE 2 EA 

WATER TRUCK 4 EA 

SHEEPSFOOT ROLLER 4 EA 

OFFICE TRAILER 

STORAGE TRAILER 

TRAILER SET-UP &, DELIVERY, REMOVAL 

TOILET (2 EA* 5 MON/EA*4.2 WKIMON) 

WATER CLR (ZEA*SMON/EA*4.2WKIMON) 

WATER (42 WK " 5 DAYIWK) 

TELEPHONE SERVICE 

ELECTRICAL HOOK-UP 

ELECTRICAL POWER 

PICK-UP (2 EA * 5 MONIEA) 

OFFICE EQUIPMENT 

WATER TRUCK & DRIVER (2 EA) 

PUMPS, TOOLS MINOR EQUIPMENT 

MON 

MON 

E A 

WK 

WK 

DAY 

MON 

LS 

MON 

MON 

MON 

MON 

LS 

GRADE CONTRACTOR'S AREA 1 AC 

PAVE CONTRACTOR'S AREA 

6" GRAVEL BASE 

6" 314" STONE 

LABORER (2 MEN*10 DAYIMAN"8 HRIDAY) 

CARPENTER (2 MEN*10 DAY/MAN*8 HRIDAY) 

ELECTRICIAN (2 MEN"10 DAY/MAN*8 HRIDAY) 

SITE SUPERINTENDANT (5 MON*210 HRIMON) 

FOREMAN (5 MON * 210 HRIMON) 

CLERKITYPIST (5 MON * 168 HRIMON) 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL MOBIDEMOB 

160 MNHR 

160 MNHR 

160 MNHR 

1050 MNHR 

1050 MNHR 

840 MNHR 

UNlT 

COST 

500.00 

500.00 

250.00 

500.00 

250.00 

500.00 

150.00 

150.00 

300.00 

25.00 

25.00 

15.00 

500.00 

5000.00 

100.00 

1000.00 

1000.00 

l35OO.OO 

5000.00 

3000.00 

3.00 

5.50 

29.50 

37.50 

41 .OO 

60.00 

50.00 

25.00 

TOTAL 
- - - - - - - - 

53,000 

1,000 

1,000 

1.000 

1,000 

2,000 

750 

750 

600 

1.050 

1.050 

3,150 

2.500 

5.000 

500 

10,000 

5.000 

135,000 

5.000 

3,000 

14.520 

26.620 

4.720 

6,000 

6.560 

63,000 

52,500 

21,000 

75,730 
- - - - - - - - 

$453,000 
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PROJECT: OU1 - ALTERNATIVE 3 (RA 3) 
BASELINE ALTERNATIVE 3 (NO CONTINGENCIES) 

LOCATION: NAS JACKSONVILLE 

JOB #7565-26 

ENGINEER: ABB ENVIRONMENTAL SERVICES. INC. 

ESTIMATOR: P. R. MARTIN 

A1 - 30 MIL PVC GEOMEMBRANE LINER (25% OF LANDFILL AREA) 

UNlT 

DESCRIPTION QTY UNIT COST TOTAL 
- - - - - - - - 

DETENTION BASIN 

CLEAR AND GRUB 

BASIN EXCAVATIO N 

LOAD & HAUL 2 MILE 

SPREAD & COMPACT FOR BERM 

6" SAND BUFFER LAYER 

40 MIL HDPE LINER 

4" LOAM 

SEED, FERTILIZE, MULCH 

OUTLET STRUCTURE 

EXCAVATION 

BACKFILL OR SPOIL 

CONCRETE BASE SLAB 

WALLS 

ELEVATEDSLAB 

1.5" GRATING (1) 2 4 . w  RCP 

3'x5' BOX CULVERT 

RIPRAP EROSION CONTROL 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL DETENTION BASIN 





PROJECT: OU1 - ALTERNATIVE 3 (RA 3) 

BASELINE ALTERNATIVE 3 (NO CONTINGENCIES) 

LOCATION: NAS JACKSONVILLE 

JOB #7565-26 

ENGINEER: ABB ENVIRONMENTAL SERVICES. INC. 

ESTIMATOR: P. R. MARTIN 

CLEAR & GRUB EXCAVATION AREA 

EXCAVATION OF CONTAMINATED SOIL & PLACEMENT IN LANDFILL 

DOZER & OPERATOR 

FRONT END LOADER & OPERATOR 

LABORER (2 EA) 

22 CY DUMP TRUCK & 

DRIVER (2 EA) 

REPLACEMENT SOlL 

COMMON BORROW 

VEGETATIVE SOlL 

SPREAD & COMPACT 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL B1 - SURFACE SOIL EXCAVATION AND LANDFILLING 

6 AC 

15 DAY 

15 DAY 

30 DAY 

30 DAY 

4500 CY 

4500 CY 

9000 CY 
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PROJECT: OU1 - ALTERNATIVE 3 (RA 3) 

BASELINE ALTERNATIVE 3 (NO CONTINGENCIES) 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB #7565-26 

D2 - NUTRIENT INFILTRATION 

UNIT 

DESCRIPTION QTY UNIT COST TOTAL 

PILOT STUDY 1 LS 31 2400.00 $31 2,400 

WORKPLAN DEVELOPMENT 1 LS 22700.00 22.700 

EQUIPMENT & INSTALLATION 1 LS 396000.00 396,000 

LOAD & HAUL CONTAMINATED SOIL TO LANDFILL 

FRONT END LOADER & OPERATOR 

LABORER (2 EA) 

22 CY DUMP TRUCK & 

DRIVER (2 EA) 

30 DAY 1500.00 45,000 

60 DAY 250.00 15,000 

60 DAY 1300.00 78,000 

UNDEVELOPED DESIGN DETAILS " 20% 
. . 173.900 

TOTAL D2 - NUTRIENT INFILTRATION 
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PROJECT: OU1 - ALTERNATIVE 3 (RA 3) 

BASELINE ALTERNATIVE 3 (NO CONTINGENCIES) 

LOCATION: NAS JACKSONVILLE 

. . . . . - . . . . - .- 

JOB #7565-26 

(I) ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

D4 - CREEK COLLECTION SYSTEM 

UNlT 

DESCRIPTION QTY UNIT COST TOTAL 

CLEAR & GRUB CREEK 2800 LF 

EXCAVATION OF CONTAMINATED SEDIMENT & OFF-SITE DISPOSAL (2800'~8'=800 CY) 

DOZER & OPERATOR 5 DAY 

FRONT END LOADER & OPERATOR 5 DAY 

LABORER (2 EA) 10 DAY 

22 CY DUMP TRUCK & 10 DAY 

DRIVER (2 EA) 

OFF-SITE DISPOSAL 800 CY 

NON WOVEN GEOTEXTILE (280OSx4') 22400 SF 

314" CRUSHED STONE " 6" THICK 

I, GCL (2800'x8') 

6" LOAM 22400 SF 

COLLECTION SUMP & PUMP STATION 1 LS 

FORCE MAIN 200 LF 

POWER & INSTRUMENTATION CIRCUITS 500 LF 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL D4 - CREEK COLLECTION SYSTEM 

(CONTINGENCY COST A D D E D  IN YEAR 3 IF REQUIRED) 
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PROJECT: OU1 - ALTERNATIVE 3 (RA 3) 

BASELINE ALTERNATIVE 3 (NO CONTINGENCIES) 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB C 7565 -26 

0 5  - ON-SITE LEACHATE TREATMENT SYSTEM 

DESCRIPTION 

TREATMENT BUILDING - COMPLETE 

POWER SUPPLY 

WATER SERVICE 

TREATMENT EQUlPM ENT 

TRENCH PUMPS 

EQUALIZATION TANK 

EQUALIZATION TANK MIXER 

PACKAGE FLOCULATOR/CLARIFIER 

GAC FILTER 

GAC FILTER FEED TANK 

GAC FILTER FEED PUMP 

SLUDGE PUMP 

CHEMICAL MAKE-UP TANK, MIXER, PUMP 

AIR COMPRESSOR 

ELECTRICAL DISTRIBUTION EQUIPMENT 

POWER CIRCUITS 

CONTROL PANEL 

CONTROL CIRCUITS 

PROCESS PIPING, FITTINGS, VALVES 

UTILITY PIPING, FITTINGS, VALVES 

UNDEVELOPED DESIGN DETAILS " 20% 

TOTAL D5 - ON -SITE LEACHATE TREATMENT SYSTEM 

UNlT 

COST 

75,OO 

10.00 

25.00 

2000.00 

1200.00 

600.00 

28000.00 

2400.00 

1200.00 

2000.00 

800.00 

2000.00 

1200.00 

10000.00 

10.00 

10000.00 

7.50 

14000.00 

4000.00 

TOTAL 
-------- 

$1 20.000 

(CONTINGENCY COST ADDED IN YEAR 3 IF REQUIRED) 
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PROJECT: OU1 - ALTERNATIVE 3 (RA 3) 

BASELINE ALTERNATIVE 3 (NO CONTINGENCIES) 

LOCATION: NAS JACKSQNVILLE 

JOB #7565-26 

a ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 
- 

ESTIMATOR: P. R. MARTIN 

06 - SURFACE WATER DISCHARGE TO UNNAMED CREEK 

UNlT 

DESCRIPTION QTY UNIT COST TOTAL 

12" DIA GRAVITY DISCHARGE PIPE 

MANHOLE 

HEADWALL 1 LS 2500.00 2,500 

UNDEVELOPED DESIGN DETAILS -20% 

TOTAL D6 - SURFACE WATER DISCHARGE TO UNNAMED CREEK 

(CONTINGENCY COST ADDED IN YEAR 3 IF REQUIRED) 
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PROJECT: OU1 - ALTERNATIVE 3 (RA 3) 

BASELINE ALTERNATIVE 3 (NO CONTINGENCIES) 

LOCATION: NAS JACKSONVILLE 

ENGINEER: A60 ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB #7565-26 

E l  - INSTITUTIONAL CONTROLS FOR GROUNDWATER USAGE 

UNlT 

DESCRIPTION QW UNIT COST TOTAL 

INSTITUTIONAL CONTROLS 1 LS 20000.00 $20.000 
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PROJECT: OU1 - ALTERNATIVE 3 (RA 3) 

BASELINE ALTERNATIVE 3 (NO CONTINGENCIES) 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB #7565-26 

MOWING 1 EVENT 2000.00 $2,000 

PERODIC INSPECTION & MAINTENANCE 4 EVENT 750.00 3.000 

5-YEAR SITE REVIEW 

GROUNDWATER & SURFACE WATER MONITORING 

UNDEVELOPED DESIGN DETAILS "20% 

0.1810 YR 20000.0000 3,619 

4 QTR 13000.00 52.000 

12,381 

TOTAL ANNUAL LANDFILL POST CLOSURE CARE & MONITORING $73.000 

ANNUAL GROUNDWATER OPERATION 

GROUNDWATER TREATMENT O&M 

POLYMER 

SLUDGE DISPOSAL 

CARBON REPLACEMENT 

KMn04 

ELECTRlClTV 

SAMPLING & ANALYSIS 

LABOR 

& MAINTENANCE 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL ANNUAL GROUNDWATER OPERATION 8 MAINTENANCE 

(CONTINGENCY COST ADDED IN YEAR 3 IF REQUIRED) 

1 LS 1200.00 $1,200 

1 LS 50400.00 50,400 

1 LS 720.00 720 

1 LS 200.00 200 

70080 KWHR 0.0750 5.256 

1 LS 4000.00 4,000 

832 HR 35.00 29.120 



PROJECT: OU1 - ALTERNATIVE 3 (RA 3) 

BASELINE ALTERNATIVE 3 (NO CONTINGENCIES) 

LOCATION: NAS JACKSONVILLE 

JOB #7565 -26  

ESTIMATOR: P. R. MARTIN 

NUTRIENT INFILTRATION 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL ANNUAL GROUNDWATER OPERATION 8 

MAINTENANCE COSTS 
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PROJECT: OUI - ALTERNATIVE 4 (RA 4) 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC 

JOB #7565-26 I 

ESTIMATOR: P. R. MARTIN 

COST SUMMARY TABLE 

DESCRIPTION 

DIRECT COSTS (N/A = NOT APPLICABLE) 

A1 - 30 MIL PVC GEOMEMBRANE COVER SYSTEM 

A2 - VERTICAL BARRIER 

A3 - PERIMETER DRAINAGE SYSTEM 

01 - SURFACE SOIL EXCAVATION AND LANDFILLING 

D2 - NUTRIENT INFILTRATION 

D3 - GROUNDWATER COLLECTION 

0 4  - CREEK COLLECTION SYSTEM 

0 5  - ON-SITE TREATMENT SYSTEM 

0 6  - SURFACE WATER DISCHARGE 

E l  - INSTITUTIONAL CONTROLS FOR GROUNDWATER USE 

E2 - SEDIMENT EXCAVATION AND LANDFILLING 

INDIRECT COSTS 

HEALTH AND SAFETY 

LEGAL, ADMIN. PERMITTING 

ENGINEERING- 

SERVICES DURING CONSTRUCTION 

TOTAL INDIRECT COSTS 

TOTAL CAPITAL (DIRECT + INDIRECT) COST 

OPERATING AND MAINTENANCE COSTS 

LANDFILL: YEARS 1 - 30 @ 5% 

GROUNDWATER: YEARS 1 - 12 @ 5% 

TOTAL PRESENT WORTH OF O&M COSTS 

ANNUAL COST TOTAL PW 

$73,000 $1 ,128,000 

$38,000 $337,000 

TOTAL COSTS OF ALT 4 
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PROJECT: OU1 - ALTERNATIVE 4 (RA 4) JOB #7565-26 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 
...: 

ESTIMATOR: P. R. MARTIN 

EQUIPMENT - DOZER 

(IN or FRONT END LOADER 

OUT) DUMP TRUCKS 

BACKHOE 

WATER TRUCK 

SHEEPSFOOT ROLLER 

OFFICE TRAILER 

STORAGE TRAILER 

TRAILER SET-UP 8r DELIVERY, REMOVAL 

TOILET (2 EA* 5 MON/EA*4.2 WK/MON) 

WATER CLR (2EA*5MONIEAX4.2WKIMON) 

WATER (42 WK * 5 DAYIWK) 

TELEPHONE SERVICE 

ELECTRICAL HOOK-UP 

ELECTRICAL POWER 

PICK-UP (2 EA * 5 MONIEA) 

OFFICE EQUIPMENT 

WATER TRUCK 8r DRIVER (2 EA) 

PUMPS, TOOLS MINOR EQUIPMENT 

I GRADE CONTRACTOR'S AREA 

PAVE CONTRACTOR'S AREA 

6" GRAVEL BASE 

6" 314" STONE 

LABORER (2 MEN*I 0 DAY/MANX8 HRIDAY) 

CARPENTER (2 MEN*10 DAY/MAN*8 HRIDAY) 

ELECTRICIAN (2 MEN*10 DAY/MAN*8 HRIDAY) 

SITE SUPERINTENDANT (5 MONk210 HRIMON) 

FOREMAN (5 MON * 210 HRIMON) 

CLERK/lYPlST (5 MON * 168 HRIMON) 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL MOBIDEM00 

MON 

MON 

E A 

WK 

WK 

DAY 

MON 

LS 

MON 

MON 

MON 

MON 

LS 

160 MNHR 

160 MNHR 

160 MNHR 

1050 MNHR 

1050 MNHR 
840 MNHR 
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PROJECT: OU1 - ALTERNATIVE 4 (RA 4) JOB ft7565-26 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

A1 - 30 MIL PVC GEOMEMBRANE LINER 

UNIT 

DESCRIPTION O W  UNIT COST TOTAL 

--pppppppppppp 

SUBGRADE FlLL (135,000 CY - CONTAMINATED SOIL PLACED IN LANDFILL) 

SUPPLY & DELIVER FROM OFF-SITE SOURCE 122600 CY 4.25 $521.050 

SPREAD & COMPACT (INCL CONT SOIL) 135000 CY 0.80 108,000 

GAS RELIEF RISERS 23 EA 500.00 11.500 

UNDEVELOPED DESIGN DETAILS "20% 128,450 

TOTAL SUBGRADE FILL $769,000 

30 MIL PVC GEOMEMBRANE LINER 

FURNISH AND INSTALL 30 MIL PVC 

GEOMEMBRANE LINER 

UNDEVELOPED DESIGN DETAILS " 20% 

TOTAL 30 MIL PVC GEOMEMBRANE LINER 

COMMON FlLL LAYER 

COMMON FILL - 18" THICK 

SPREAD & COMPACT 

UNDEVELOPED DESIGN DETAILS " 20% 

TOTAL COMMON BORROW LAYER 

VEGETATIVE LAYER 

VEGETATIVE LAYER 

SPREAD & COMPACT 

SEED, FERTILIZE, MULCH 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL VEGETATIVE LAYER 



PROJECT: OU1 - ALTERNATIVE 4 (RA 4) JOB #7565 -26  

LOCATION: NAS JACKSONVILLE 

@ ENGINEER: ABB ENVIRONMENTAL SERVICES. INC. 

ESTIMATOR: P. R. MARTIN 

A1 - 30 MIL PVC GEOMEMBRANE LINER 

DETENTION BASIN 

CLEAR AND GRUB 

BASIN EXCAVATION 

LOAD & HAUL 2 MILE 

SPREAD & COMPACT FOR BERM 

6" SAND BUFFER LAYER 

40 MIL HDPE LINER 

4" LOAM 

SEED, FERTILIZE, MULCH 

OUTLET STRUCTURE 

EXCAVATION 

BACKFILL OR SPOIL 

CONCRETE BASE SLAB 

WALLS 

ELEVATED SLAB 

DESCRIPTION QTY UNIT 

AC 

CY 

CY 

CY 

SY 

SY 

SY 

SY 

CY 

CY 

CY 

CY 

CY 

SF 

LF 

LF 

UNIT 

COST TOTAL 

3'x5' BOX CULVERT 

RIPRAP EROSION CONTROL 70 CY 

UNDEVELOPED DESIGN DETAILS " 2 0 %  

TOTAL DETENTION BASIN 
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PROJECT: OU1 - ALTERNATIVE 4 (RA 4) 

LOCATION: NAS JACKSONVILLE 

ENGINEER: A 6 6  ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB #7565 -26  

WORKPLAN DEVELOPMENT 1 LS 22700.00 22,700 

EQUIPMENT & INSTALLATION 1 LS 396000.00 396.000 

LOAD & HAUL CONTAMINATED SOI.LTO LANDFILL 

FRONT END LOADER & OPERATOR 

LABORER (2 EA) 

22 CY DUMP TRUCK & 

DRIVER (2 EA) 

30 DAY 1500.00 45.000 

60 DAY 250.00 15,000 

60 DAY 1300.00 78,000 

UNDEVELOPED DESIGN DETAILS "20% 173,900 

----------- 
TOTAL D2 - NUTRIENT INFILTRATION $1,043,000 
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PROJECT: OU1 - ALTERNATIVE 4 (RA 4) 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB #7565-26 
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PROJECT: OU1 - ALTERNATIVE 4 (RA 4) 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC 

ESTIMATOR: P. R. MARTIN 

JOB #7565-26 

DESCRIPTION 

CLEAR & GRUB EXCAVATION AREA 

EXCAVATION OF CONTAMINATED SOIL & PLACEMENT IN LANDFILL 

DOZER & OPERATOR 

FRONT END LOADER & OPERATOR 

LABORER (2 EA) 

22 CY DUMP TRUCK & 

DRIVER (2 EA) 

REPLACEMENT SOIL - VEGETATIVE 

SPREAD & COMPACT 

UNlT 

QTY UNIT COST TOTAL 

6 DAY 1600.00 

6 DAY 1500.00 

12 DAY 250.00 

12 DAY 1300.00 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL E2 - SEDIMENT EXCAVATION AND PLACEMENT 

IN LANDFILL PRIOR TO CAPPING 
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PROJECT: OU1 - ALTERNATIVE 4 (RA 4) JOB #7565-26 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES. INC. 

ESTIMATOR: P. R. MARTIN 

ANNUAL LANDFILL POST CLOSURE CARE & MONITORING 

MOWING 

PERODIC INSPECTION & MAINTENANCE 

5-YEAR REVIEWS 

GROUNDWATER AND SURFACE WATER MONITORING 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL ANNUAL LANDFILL OPERATING & 

MAINTENANCE COSTS 

ANNUAL GROUNDWATER OPERATION & MAINTENANCE 

NUTRIENT INFILTRATION 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL ANNUAL GROUNDWATER OPERATION & 

MAINTENANCE COSTS 

1 EVENT 2000.00 52.000 

4 EVENT 750.00 3,000 

0.1810 YR 20000.00 3.61 9 

4 QTR 13000.00 52,000 

12,381 
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PROJECT: OU1 - ALTERNATIVE 5 (RA 5) JOB #7565-26 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

DIRECT COSTS (N/A = NOT APPLICABLE) 

A1 - 30 MIL PVC GEOMEMBRANE COVER SYSTEM 

A2 - VERTICAL BARRIER 

A3 - PERIMETER DRAINAGE SYSTEM 

61 - SURFACE SOIL EXCAVATION AND LANDFILLING 

D l  - INTRINSIC BlOREMEDlATlON 

02  - NUTRIENT INFILTRATION 

0 3  - GROUNDWATER COLLECTION 

0 4  - CREEK COLLECTION SYSTEM 

D5 - ON -SITE TREATMENT SYSTEM 
D6 - SURFACE WATER DISCHARGE 

E l  - INSTITUTIONAL CONTROLS FOR GROUNDWATER USE 

E2 - SEDIMENT EXCAVATION AND LANDFILLING 

INDIRECT COSTS 

HEALTH AND SAFETY 

LEGAL, ADMIN, PERMITTING 

ENGINEERING 

SERVICES DURING CONSTRUCTION 

TOTAL INDIRECT COSTS 

TOTAL CAPITAL (DIRECT + INDIRECT) COST 

OPERATING AND MAINTENANCE COSTS 

TOTAL LANDFILL: 30 YEARS @ 5% 

TOTAL GROUNDWATER: 27 YEARS @ 5% 

TOTAL PRESENT WORTH OF O&M COSTS 

ANNUAL COST TOTAL PW 

$73,000 $1,122,000 

$273,000 $3,998,000 

TOTAL COSTS OF ALT 5 $1 0,387,000 
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PROJECT: OU1 - ALTERNATIVE 5 (RA 5) JOB #7565-26 

LOCATION: NAS JACKSONVILLE 

ESTIMATOR: P. R. MARTIN 

A1 - 30 MIL PVC GEOMEMBRANE LINER 

DESCRIPTION QTY UNIT 

EQUIPMENT - DOZER 6 EA 

(IN or FRONT END LOADER 2 EA 

0 UT) DUMP TRUCKS 4 EA 

BACKHOE 2 EA 

WATER TRUCK 4 EA 

SHEEPSFOOT ROLLER 4 EA 

OFFICE TRAILER 

STORAGE TRAILER 

TRAILER SET-UP & DELIVERY, REMOVAL 

TOILET (2 EA* 5 MON/EA*4.2 WKIMON) 

WATER CLR (2EA*SMON/EA*4.2WKIMON) 

WATER (42 WK * 5 DAYIWK) 

TELEPHONE SERVICE 

5 MON 

5 MON 

2 EA 

42 WK 

42 WK 

210, DAY 

5 MON 

ELECTRICAL HOOK-UP 

ELECTRICAL POWER I) PICK-UP (2 EA * 5 MONIEA) 

OFFICE EQUIPMENT 

WATER TRUCK 8r DRIVER (2 EA) 

PUMPS. TOOLS MINOR EQUIPMENT 

1 LS 

5 MON 

10 MON 

5 MON 

10 MON 

1 LS 

GRADE CONTRACTOR'S AREA 1 AC 

PAVE CONTRACTOR'S AREA 

6" GRAVEL BASE 

6" 314" STONE 

LABORER (2 MENXIO DAY/MAN*8 HRIDAY) 

CARPENTER (2 MEN*I  0 DAY/MANk8 HRIDAY) 

ELECTRICIAN (2 MEN*I  0 DAY/MAN*8 HRIDAY) 

160 MNHR 

160 MNHR 

160 MNHR 

SITE SUPERINTENDANT (5 MON*210 W RIMON) 

FOREMAN (5 MON * 210 HRIMON) 

CLERK/TPlST (5 MON * 168 HRIMON) 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL MOBIDEMO B 

1050 MNHR 

1050 MNHR 

840 MNHR 

UNIT 

COST TOTAL 
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PROJECT: OU1 - ALTERNATIVE 5 (RA 5) 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES. INC. 

ESTIMATOR: P. R. MARTIN 

JOB #7565-26 

SUBGRADE FlLL (135,000 CY - CONTAMINATED SOIL PLACED IN LANDFILL) 

SUPPLY & DELIVER FROM OFF-SITE SOURCE 123300 CY 4.25 $524.025 

SPREAD & COMPACT (INCL CONT SOIL) 135000 CY 0.80 108.000 

GASRELIEF RISERS 23 EA 500.00 11,500 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL SUBGRADE FlLL 

30 MIL PVC GEOMEMBRANE LINER 

FURNISH AND INSTALL 30 MIL PVC 

GEOMEMBRANE UNER 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL 30 MIL PVC GEOMEMBRANE LINER 

COMMON FlLL LAYER 

COMMON FlLL - 18" THICK 

SPREAD & COMPACT 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL COMMON BORROW LAYER 

VEGETATIVE LAYER 

VEGETATIVE LAYER 

SPREAD & COMPACT 

SEED, FERTILIZE, MULCH 

UNDEVELOPED DESIGN DETAILS " 2 0 %  

TOTAL VEGETATIVE LAYER 
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PROJECT: OU1 - ALTERNATIVE 5 (RA 5) JOB # 7565-26 

LOCATION: NAS JACKSONVILLE 

(b ENGINEER: ABB ENVIRONMENTAL SERVICES, INC, 

ESTIMATOR: P. R. MARTIN 

DETENTION BASIN 

CLEAR AND GRUB 

BASIN EXCAVATION 

LOAD & HAUL 2 MILE 

SPREAD & COMPACT FOR BERM 

6" SAND BUFFER LAYER 

40 MIL HDPE LINER 

4" LOAM 

SEED, FERTILIZE, MULCH 

OUTLET STRUCTURE 

EXCAVATION 

BACKFILL OR SPOIL 

CONCRETE BASE SLAB 

WALLS 

ELEVATED SLAB 

1.5" GRATING 

24" DIA RCP 

3'x5' BOX CULVERT 

RIPRAP EROSION CONTROL 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL DETENTION BASIN 
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PROJECT: OU1 - ALTERNATIVE 5 (RA 5) JOB # 7565-26 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC 

ESTIMATOR: P. R. MARTIN 

TOTAL SUBGRADE FILL 772.000 

TOTAL30 MIL PVC GEOMEMBRANE LINER 90,000 

TOTAL COMMON BORROW LAYER 338.000 

TOTAL VEGETATIVE LAYER 243,000 

TOTAL DETENTION BASIN 11 7,000 

TOTAL A1 - 30 MIL PVC GEOMEMBRANE LINER 
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PROJECT: OU1 - ALTERNATIVE 5 (RA 5) JOB #7565-26 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES. INC. 

ESTIMATOR: P. R. MARTIN 

EXCAVATION OF CONTAMINATED SOlL B PLACEMENT IN LANDFILL 

DOZER & OPERATOR 

FRONT END LOADER & OPERATOR 

LABORER (2 EA) 

22 CY DUMP TRUCK & 

DRIVER (2 EA) 

REPLACEMENT SOlL 

COMMON BORROW 

VEGETATIVE SOlL 

SPREAD & COMPACT 

15 DAY 1600.00 24,000 

15 DAY 1500.00 22,500 

30 DAY 250.00 7,500 

30 DAY 1300.00 39.000 

UNDEVELOPED DESIGN DETAILS "20% 38.1 75 
---- 

TOTAL B1 - SURFACE SOIL EXCAVATION AND LANDFILLING 
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PROJECT: OU1 - ALTERNATIVE 5 (RA 5) 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB #7565-26 

INSTALL COLLECTION TRENCH 

MOBILIZATION 

MANHOLES 

COLLECTION SUMP / PUMP STATION 

BACKFILL 

VEGETATIVE SOIL 

FORCE MAIN TO TREATMENT PLANT 

POWER & INSTRUMENTATION CIRCUITS 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL 0 3  - GROUNDWATER COLLECTION TRENCH 





PROJECT: OU i  - ALTERNATIVE 5 (RA 5) 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB W 7565-26 

D5 - ON-SITE LEACHATE TREATMENT SYSTEM 

DESCRIPTION QTY UNIT 

TREATMENT BUILDING - COMPLETE 4000 SF 

POWER SUPPLY 500 LF 

WATER SERVICE 500 LF 

TREATMENT EQUIPMENT 

TRENCH PUMPS 

EQUALIZATION TANK 

EQUALIZATION TANK MIXER 

PACKAGE FLOCULATOR/CLARIFIER 

GAC FILTER 

GAC FILTER FEED TANK 

GAG FILTER FEED PUMP 

SLUDGE PUMP 

CHEMICAL MAKE-UP TANK, MIXER, PUMP 

AIR COMPRESSOR 

ELECTRICAL DISTRIBUTION EQUIPMENT 

POWER CIRCUITS 

CONTROL PANEL 

CONTROL CIRCUITS 

PROCESS PIPING, FITTINGS, VALVES 

UTILITY PIPING, FITTINGS, VALVES 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL D5 - ON-SITE LEACHATE TREATMENT SYSTEM 

UNlT 

COST TOTAL 
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PROJECT: OU1 - ALTERNATIVE 5 (RA 5) 

LOCATION: NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB #7565-26 

INSTITUTIONAL CONTROLS 1 LS 20000.00 $20.000 
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PROJECT: OUI - ALTERNATIVE 5 (RA 5) JOB # 7565-26 

LOCATION: NAS JACKSONVILLE 

I) ENGINEER: ABB ENVIRONMENTAL SERVICES. INC. 
- - 

ESTIMATOR: P. R. MARTIN 

CLEAR & GRUB EXCAVATION AREA 2350 LF 2.00 $4,700 

EXCAVATION OF CONTAMINATED SOlL & PLACEMENT IN LANDFILL 

DOZER & OPERATOR 

FRONT END LOADER & OPERATOR 

LABORER (2 €A) 

22 CY DUMP TRUCK & 

DRIVER (2 EA) 

REPLACEMENT SOlL - VEGETATIVE 

SPREAD & COMPACT 

6 DAY 1600.00 9.600 

6 DAY 1500.00 9.000 

12  DAY 250.00 3.000 

12 DAY 1300.00 15.600 

UNDEVELOPED DESIGN DETAILS -20% 10,oao 

TOTAL E2 - SEDIMENT EXCAVATION AND PLACEMENT 

IN LANDFILL PRIORTO CAPPING 



PROJECT: OU1 - ALTERNATIVE 5 (RA 5) 

LOCATION : NAS JACKSONVILLE 

ENGINEER: ABB ENVIRONMENTAL SERVICES, INC. 

ESTIMATOR: P. R. MARTIN 

JOB #7565-26 

ANNUAL OPERATION & MAINTENANCE COSTS 

UNlT 

DESCRIPTION QTY UNIT COST TOTAL 

ANNUAL LANDFILL POST CLOSURE CARE & MONITORING 

MOWING 1 EVENT 2000.00 $2.000 

PERODIC INSPECTION & MAINTENANCE 4 EVENT 750.00 3.000 

5-YEAR SITE REVIEW 0.1810 YR 20000.0000 3.61 9 

GROUNDWATER AND SURFACE WATER MONITORING 4 QTR 13000.00 52,000 

UNDEVELOPED DESIGN DETAILS "20% 12,381 
----------- 

TOTAL ANNUAL LANDFILL POST CLOSURE CARE & MONITORING $73,000 

ANNUAL GROUNDWATER OPERATION & MAINTENANCE 

GROUNDWATER TREATMENT O&M 

POLYMER 
SLUDGE DISPOSAL 

CARBON REPLACEMENT 

KMn04 

ELECTRICITY 

SAMPLING & ANALYSIS 

LABOR 

UNDEVELOPED DESIGN DETAILS "20% 

TOTAL ANNUAL GROUNDWATER OPERATION & MAINTENANCE 

1 LS 3000.00 $3.000 

1 LS 126000.00 126.000 

1 LS 1800.00 1.800 

1 LS 500.00 500 

175200 KWHR 0.0750 13.140 

1 LS 10000.00 10,000 

2080 HR 35.00 72,800 
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. . . . . . .  - ...... .- . . . .  . . . . . .  --QOL~'NER - ., . 
. . . . . . . . .  KMsOy 

1 . . .  . . . .  ... 1 ...  
1 - - - .  

.. --- IN- - .- r -  - - 
. . 

- LFF 
i 

FORM m.01 REV -1 ABB Environmental Services, Inc. 



PROJECT COMP. BY 

r\l&3q)COu I m -  M & + / F / ~ K  CHK. BY 

- 
......... . ....._.......... , ---_- - _ _  _. -- - . - - - .  

. . . .  . ... . . . - . . . . .  

. -- __.__--I---- 

FORM 03-01 REV. 4/81 ABB Environmental Services, Inc. 



PROJECT 

CHK. BY Pi 
JOB NO. LzLl 

FORM 00.01 REV. -1 ABB Environmental Services, Inc. 



FORM m.01 REV. aial 
ABB Environmental Services, Inc. 



PROJECT 

SLUmqE- 
p l s t ' o r ~  s.6 0 

.- 

- P ~ o ~ ~ r r o  POLL /IJ ~ L O  s e a -  P ~ C I J ~ L  ( /J% 
-. . ._ -- .. - - . .  - ..- -- - -... I - -  

ABB Environmental Services, Inc. FORM M3.01 REX. d B 1  



- 

-. 

fo. 013 -vlL ,)(-yo w*.n . . - -  )e-. .-- 7 x L / J J  )( 2.2 0 T * "y7 j[ 5 Y Y D  

. . . . . . . . . .  . . - . -  . .- 

. . . .  . . . . . .  Ibr TcE /+ -rvrdS, 00 Dly 
/ 

w f lb A/ 
- .  

..... - ....... -. -- .- .... - 'b '  =/ iC.-;bhb.n 
+-. . - - - -  -. . 

. - 0. or B 
. . . .  ..... _- - ..-- 

aL2r 
. . . . . . . .  

..... ........ .......... ...... - - 

FORM m.01 REV. UI ABB Environmental Services, Inc. 



FIGURE 1 

SINGLE CONTMINANT ADSORPTION ISOTHERK 
CHLORI HATED ALIPHATIC SOLVENTS 

1 SOTHEW CONDI 1 IONS : 
Sr l~p le  Volumc 137 ml 
Tempera t u n  = Mltnt 
Agi ta t ion  Timt 20 hours 
Carbon Fil trasorb 300 

ISOTHERM IDENTIFICATION: 

I 1) Tctrrchl oroethyl tne 
2) Trichloroethylene 
(3) Carbon Tetrachlurida 

I 4)  1 , I  ,1-1 richloroethane 
5) 1,1~Dlehlorotthylent 

I 6) Chloroform 
7) 1,2-Dlchlor~thrnt . . 

. -. ... - - - - .- - .. - - .. - . - - - .. - -- - -- -- - ..... ...... 
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ANY PROBLEMS WITH RECEIVING, PLEASE CALL RENEE AT (617) 245-6606 

ABB Environmental Services, Inc. 
Northeast 7egion 

Corporate Place 128 
107 Audubon Road 

Wakefield, MA 01880 
FAX (61 7 )  246-5060 

NUMBER OF PAGES, INCLUDING COVER SHEET: 5- 



NAS JAX OU1 Feasibility Study 

Items Covered: ,MML and MM4: 
Enhanced bioremediation of selected plume sections (sections of 2 plumes wi total 

VOCs 1000 @), 

Eobancd bioremediation: 

Full-scale enhanced bioremediation of wlected p1urr.e areas wid be recommended only 
upon successful pilot studies (in-situ methanotrophic biodegradation of chlorinared 
compounds is relatively unproven in the field and site ccnditians may complicate 
implementation). 
Based on the compounds present in site groundwater and rhe premise that vinyI 
chloride is the primary risk-driving  omp pound present in sitc groundwater, 
methanotrophic in-situ biorernediation is recammended for JAX OU1. 
Methanomphic in-situ biodegradation af selected plume areas would be achieved 
through the addition of mineral nutrients, oxygen, and methane to the aquifer, 
Mineral nutrients, oxygen, and methane would be introduced to the groundwat,er in the 
selected plume areas through a series of injection trenches or wells placed at the 
forefront of the contaminated plume sections (see figures). 
In-situ biorernediation trenches would be on the order of 300 feet long and 5 - 20 feet 
deep. 5-foot trenches would be used for density gradient injectiodmixing. 15-20 foot 
deep trenches would be used for in-situ (pump-driven) mixing. The width of the 
trenches would v a q  depending upon specific trenching machine used. 
Nutrient injection wells would be on the order of 4-inches in dimetw and 40 feet deep 
(weened the length of the contamination). 
Injection of nutrients, oxygen, and methane would be conducted in a pulsed injection 
pattern to maximize aquifer dispersion. 
Biological and iron fouIing of amendment distribution wells wouid be determined 
through injection flow and pressure measurements. 
Biological md iron fouling of the amendment distribution trenches would be 
determined through comparison of goundwater level and chemistry in piczometers 
located within and outside the plume area (to detect water going around the trenches). 
The injedon of sequestering agents to reduce iron oxidation would be examined 
during the pilot study. 
The rate of biafuon fouling would depend upon the grainsize of the well/trench f l l ,  the 
concentration and source of oxygen added to the aquifer for biological degradatioa, 
and other site paramcrcrs such groundwater characteristics. The rate of bioliron 
fouling in amendment distribution well or trenches would be determined during the 
bench and pilot scale treatability studies. 
Alleviation of bioliron fouling would be conducted through standard chemical and 
physical well treatment techniques (e g, hydrogen peroxide, chlorifie, and acid 
treatmerlt) 



Tabla I : Cost Estimate 

m o s t  .. .. . 
Estimate lor In-sit" Bioremedidicn of Selected Plume Sectiora: JAX OU1 

Task Cost1 Cosl2 Coat3 
Pilot  rea at ability $3 1 2.40 I $312,401 $31 2,401 
Design/WorkPlan Development $715,300 $76.300 $76,300 
Installation/Capitol Ccst $895,727 $350,827 $275,527 
Yearly Monitoring $78,410 $78,410 $78,470 
Total (5 years) $1,676,478 $1,131,578 $1,056.276 , ;,& >,-jd - 2 -  I 
+20% Contingency $2,01 1,773 $1,357,093 $7,267,533 ' $-.,%A.--.. ,p>> 

I i 

Nola; Cost I = Deep lnjsction Tranchm with Pipir.~ 
Cart 2 = Ylnllow Injmotiun Trenchsr 
Cart 3= Injection Wellr 



Tublo 4: W Edknate 
Cost Mimote fm Iwsitu Cioremedimlifion of Select4 P l m s  Seetionr; JAK OU1 

REM I Unit 
I 

Inddldlm w d  Cadomant 
Ehglhaer flnduder initial tesriw d rwtrrnl IF 
T+shnieion pl lrZ1 
Senior (Principal) ConwAng Raview (741 
Travel 
Subst~tante~Ladglng 
Car Rental 

Trench Muchinr Rsntd Ilntludbr MoolDtme 
Mlll Rlg  Rentd [include$ Mob/tJemob) 
Trenching and GW Piping Inslalldion 
GrovmiiCounc Sand 6tl 
b i ~ p w d  of brcavatsa Soil (5' mrja t.encherJ 
GW Moniterinp Wok 18 Wdb. 2' die 2 5 s  b{ 
GW Mlxing Pumw (3 total) 
P i ~ i w .  Vakw 
Prasiute Gmge B flow mewa 
Nutrient hisstion Syrtcrn 
Oygm IrJecHon Sysmm 
Ma!hmm hjaclion Syrttrn 
Eqllipmpnt lrdoc 
Sroraa. Shed 
El+rMcion . 

QDCs 
G W  Plezometw ( 1  1 wek, T da. 25' bgr) 
P~ping and I m f e r  P m o  ~ o f o u l  hainl) 
Portable Wdwr Storage (8iofoul ~ d n l ]  

LS 

Hr, 
nr. 
Hr. 
Hr. 

nr- 
Hr. 
nr. 

Ht. 
Hr. 

H. 
to 
day 

-7 

-Y 
day 

It 
CY 

C Y  
+a 
wa 
h 

set 
I5 

ls 
I5 

LS 
1s 
hr 
LS 
ea 
It 
%a 

Hf, 
Hr. 
Hr. 

KWH 
Yr 
rr 
Yr 
Y l  
ea 
Hr. 
Hr. 
Hr. 
LS 

5 Y e a  Cost fatal 
a 10 Ymr  COftf~rai 

r hilation dscmt  rute/co;t not ~nAkrdad) 



Drill Rig Rsnial Sncludes MoblDmotl 
GW Injo:fion/Monncrlng wsh (4' dia. Z&Yt 
C W  lnjeclionlManitoing Wsls 12' dim 2-L 
P i e m r t s r r  [Z' damal+r. 25 - 50 f t  t g r j  
Dlrpmd of Excowred Scil 
GW Pumps 
Pidng Vaivrr 
Pressure G w e  flow meter$ 
Nvhimnl hadtloh Sptmrn 
W ~ e n  Injection Syztsrn 
Cu'b~n Pljecllon5ystrm 
Nutrisnt~ 
Clxyprn 
Methma 
Tracer 

- 
Unit - 
w. 
kk. 
M. 
nr. 
Hr. 

LS 

Hr. 
HI. 
Hr. 
00 

dpr 

dal 
eu 
BEl 

ea 
00 

BP 

LS 
iCt 
LS 
Is 
LS 
LS 
Is 
15 
Is 

rh. 
HI. 
*a 
day 

&Y 
HI. 
n. 
k. 
K W  

yr 
C(1 

HI. 
Hr. 
HI. 
nr. 

- 
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